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IN rUODUCTION, 


Not iiiarif years ago tl’O present voJumo would have 
required an'otlier one foi* i!:s jnstificarion. It is written 
on tlio, assinnpton^ — Istly — that Scientific Knowledge 
wlien judiciously selected and appropriately taught, 
adds very materially to the chances of Industrial Suc- 
cess, — 2ndly — that this maxim having been assiduously 
adhered t'j some Continental Nations, has given a 
veiy marked impulse to their industrial prosperity, and 
3idly — that onr own can only be secured by following 
a similar course.— Now, not many years ago, Science, 
instead ot l eing considered as almost synonymous with 
Practical Wisdi m, was regarded with general distrust, 

tbe rapid progrcs of other Nations was stoutly denied, 

• 

and it '\'a,s a mark of patriotism to maintain that our 
industrial supremacy was and ever would be unshaken. 
— In vain did reliable Authors faitlifully describe the 
Te^JiniciU Institutions esfeblished in foreign countries, 
afid first p»edi(ft the probable results, then aftei- a time 
relate the actual ones. In vain did the walls •of the 
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Society of Arts and other meeting places ring again 
and again with facts ^and exhortations.^ The *faets.were 
unpalafable, and the eloquence'* failed Jo’ Inove un- 
willing minds that preferred dozing under th0 drowsy 
influence of selhreliance.^^) But about the year 1867 
the tide began to turn. The information as to the 
educational resources of foreign Industries, and the 
wands of our own, which was brought t6 light m 
the Reports of the Workmen deputed by the Society 
of Arts to visit the French UniversaL Exhibition, 
helped very materially to bring home the arguments of 
twenty years to an actual bearing on the public mind, 
and since then such a flood of evidence has kept 
pouring in from authoritative sources, that very few 
persons are now inclined to deny that in the industrial 
world, Knowledge really is Power ; ” that through 
the Power of Knowledge foreign nations are actually 
making gigantic strides, and that corresponding 
measures on our part, on a scale far beyond, anything 
yet attempted, *can alone maintain our commercial 
supremacy 

(1) People wcjTc too ignorant of Science even to feel tlioir ignorance. 
This lamentable fact* k forcibly bronght into relief by Mr. Bartley’s in- 
teresting Paper on Science Schools in the ‘ Society of Arts Journal,’ of 

« the 11th January, 1870, whore he describes the apathy with .which the 
offers of the Science and Art Department were met by loca} infstitutidhs. 

(2) “ The facilitfes for scientific education arc far grcat(^ on th® Conti- 
nent ^han in England, and where such differences exist, England is sure to 
fall l)ehkid as reg^ai’ds those industries into which the scientific Element 
cntein. In fact, I have long eiitertainod the opinion that in virtue oftlie 
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Whiki howcvor this important change lias taken 

e 

place Tin 'pilblic^opiTiioii, comparatively litlie has been 
actually doiH*, It is ^fcrue that in'the eloquent addresses 
of our National Tnuustries have«been the never- 

ikilip,?; ,man} bnl'iant ideas have been expressed, 

* • . . . ^ 

that 2i'o J]ooks end Pamphlets jmbiished in advocacy of 

Industii d Instruction, contain highly acceptable in- 

ibrmation concerning what exists abroad, and valuable 

indicaiioTiFr as to what ought to exist at home, and that 

severe^] exQeolingly useful institutions arc in course of 

development ; but on the other hand no endeavour has 


Itottor eciiicatioii provided by Continental Nations, England must one 
day— and tliat no distant one— find herself outstripped by those nations, 
both in the arts of peace and war.” — Tyndall. Quoted by Smiles, in 
his Spceeli <il llndr.^rsfield, 1807, which contains much valuable evidence 
on this subject. 

Mr. M. Arnold, Quoting M. Duruy, says that the young North German 
or the young Swiss oi Zurich or Basic, is seizing by reason of his better 
instruction, a contideiK . and a coniman*' in business which the young 
man of no other nation can dispute with him. — School Inquiry Commis- 
sion, vol. vji. |). &27. 

We read ni s . Lyon ihiyfan s Inaugural Address, delivered at Aber- 
deen in Echruary last, “ Britain, whoso immense wealth and prosperity 
hung nponHhe thr( ad >1’ Applied Science, is far behind France, and 
infinitoly behind Gormnii^.” • 

At a meeting ot Ci Chemical Committee of the Society of Arts on 
Maicli ‘id, 1874, Dr, Versmaim describing the latest feats of Chemifl!ry 
111 the pioduction of the coal-tar colours, mentioned that only one factory 
exists in England the manufacture of Alizarine (artificial Madder), 
but more than a dozen in Germany and Smtzcrland. * 

Further evidence will Ixi found in several of Ihe Books and Papers 
enumerated at the close of this Introduction, and particularly in the 
foljrovi^ig;— Scott Bussell’s 'Sy^matic Technical Education.’ — ‘Keportfe 
of the Artisafts selected by the Society of Arts to visit tlio Paris Exlii- 
r>ition of 18(jr.’ — ^Modern Industries by 12 British Workmeft,’ similarly 
deputed by the Club and Institute Union. — Eeplios of the Chambers of 
Commerce ;’ and ‘ Reports of 11. M. Consuls.* * 
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apparently been made to select and. fit together tlie most 
appropriate among th(^e various materials, to’supply, sug- 
gestively^ whatever connecting links might-be necessary 
for uniting them in a National Scheme of Ipdimtrial 
Progress, and to add whatever practical details migl.t 
be required for making the various jmrts of so- complex 
a machinery work smoothly and harmoniously. Such 
then is the laborious task 'which I have beeii' in- 
duced to undertake in the present Volume. I ‘lihve 
been led to it through having for nearly a que^rter of 
a century devoted special attention to the intellectual 
and physical well-being of the Working Classes, and 
through having thus arrived at the possession of pecu- 
liarly favourable resoui’ces. I liave also felt greatly en- 
couraged by the flattering manner in which my advice 
was sought, towards the beginning of 1871, respecting 
the establishment of a ‘‘ National University for In- 
dustrial and Technical Training.’' For sevei’al months 
I acted as Honorary Referee to n Comipittee oi 
Gentlemen associated for that object, and under* ih 
sanction my views acquired a certain amount o 
• publicity in the form of a Preparatory Programme.’ 
The movement ' having been susjiended, partly ii 
consequence of the non-fulfilment of a hope that th( 
* East London Museum might have beeia available ai 
a ceiffrp of the proposed operations, I have introducec 
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tlie ’present volume, various portions of the .-Pro- 
p:;rainmo in question, as well af# passages taken from 
a small l>wok }U‘int(id chiefly for pi ivatc circulation 
in Ls^Okumler the title of “ Scicjice fbr tlic People.” 
My diiet. source liowcver, has heefi a renewed and 
morc*('x]laustive rotros])ect of the experiences obtained 
during a ])rotracted stay in various parts of the Con- 
Tineht, and a long subsequent training as Member of 
the Committee of the Labourers’ Friend Society, and 
of the •Council of the Society of Arts. 

I have avoided discussing wliat is no longer disputed, 
but on tlic other hand, 1 have spared no pains in sifting, 
classifying, and elaborating into a homogeneous system, 
tlie various means by which Industrial Improvement 
founded on Science, may best be carried into actual 
effect. My plan is to show in the First Chajiter the 
necessity for a Central Technical University ; to sketch 
in the Second the leading features of its organization 
and functions ; to state in the Third certain facts 
serving as groundwoi’k to a system of Instruction 
^letaikd in the Fourth; to analyze in the Fifth the 
Ediipational Uequirements of our various Industries : 
and to endeavour in the Sixth to arrive at legitimate 
coiiciusions as to the measures to be ^j,dopted 




« 

I LIST 1. 1 

BOOKS AND BABKHS 

IfPJjATINa m THE El')FCATIOTf AND TNDF.STllIAL CONDT- 
TIOF OF THE WOliKING CLASSES. (1) * 


Systematic Technical Education Ibr the EngliNli Feoplo, hy J. Scott 
JhiKsell, F.R.S. (Bradbury, Evans, A Co.) 18(19. Price 14/- 


Papers relating to Proposals for establishing Colleges of Arts and 
Manufactures, for the better Inslnujtion of the Industiial 
Classes, by J. A. Ijlovd, FMi.S. London : ]U'inted for ]»rivale 
circulation by (Uowes it Sons, Stamford Sliced. 1851. 

Lectures on the Exhibition of 1S5I, by Dr. Lyon Playfair. 

Industrial Instruction on the Continent by Dr. Lyon Playfair. 
(Longmans.) J852. 

Report of the Committee a]>pointed by the Council of the Society 
of Arts, to inquire into the subject of Industrial Instruction. 
('Longmans.) 185;h 

Scientific and Art Education in relation to Progress in Manufaeturos, 
Education in England, Foreign Schools, &c. "By Alfred 
Tylor, Di'puty Cthairman and Ri'porter of Class XXXI. of the 
« London Intmnational Exhibition of 18()2. 

Speech delivered at tho Annual Soiree of the IIuddeTsficld Mechanics’^ 
Institute, by Samuel Smiles. Oct. 18(i7. ‘ 

Reports of th(^ Artisans selecV’d by tho Society of Arts to visit the 
Paris Exhibit ion*^18r)7. (Bell Daldy.) 

Modern Industriijs ; a series of Iieports on Industry and IVIanu- 
facture by 12 British Woikmei? who visited the IVi'is Inhi- 
bition of 1867 in connection with the C^ib dnd Institute 
Union. (Macmillan.) 1868. ^ 

• 

(1) Most of the Publications here enumerated may bq. inspected at tho 

Library of the Twickenham Economic Museum. (See note to p. 121.) 
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liepoits of the School Inquiry Commission. (1) 
h?eplies of^tlio (hiambors of Commonio, in Knglaii 1, to the thi’cnlav 
i)f tliu Yicc-rrtjKident of the Commilioo of Council on Education, 
tin; subject of 'J’coimical IiistrufJ loji 18()7. * 

Iteports of* M. 'M. Consuls on the state of Continental l\‘chnical 
* LiJsttuction. 3/- » 

Iicp'jit of the Suh-( 'onnnittcc on Technfcal Education appointed by 
* the Society of Arts. * 

lie}K)rt oY the Meeting held in suppoi t )f the Technical Edifhation 
^Joveinent, -it Manchostci, Dec. 17, 18(50, under the auspices of 
ti](‘ Society of Arts. 

lo‘iH)it of the Woikinen’s TecJinical Education Committee.. .Club 

* * and Institute Union, 1.^0 Stiand. 

d’ln# Eirst, .Second, Thiid, and Eourth Itc])orts of the Koyal 
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ciution.s, a» well as Ixioks in geueitil, the agency qf Mr. 0. Goodmau, Rook- 
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(Frinted at th(5 Imjierial Fiess ) 

Les Ouvriers des deux Mondes. A series of octavo volunu'S 
jmblished by tho “Societe inteinationale des Eftides Frati- 
(jues d’Ecjoiiomie Sociale,’’ in continuation of tho lesearches 
• recorded by M. IjO Flay in his great work ‘ Les Ouvriers 
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CHAPTER* 1. 


lISHUtiTRlAL. INSTRUCriON SYSTEMA- 
TIZED. NECESSITY FUR A CENTRAL 
TECHNICAL UNIVERSITY. 


SEdTION 1-THE EDUCATIONAL SYSTEM OF 
THE FUTURE. 

The general Educational Requirements of the Country 
can only be satisfactorily met by combining in mutual 
support, ns bniinonious parts of one great system, the 
various institutions best calculated to train each portion 
of the Comriiunii y to the full enjoyment of its resources, 
and to the satisfacrory fulfilmera of ils duties.(^) 

OF cour.^u in a Country where sr many educational 
institution.' sdreau^ exL-^t, and claim respect for their 
good points or veneration for their past services, where 
the ground is hJd by deep-rooted customs, and where 
vested interest UiC ever ready to defend their ow€i, 
•the nn 't desirnhle reforms might be endangered by 
ifrging them too fast, and it would he worse than 

o • 

(1)^ Eespectinp; the absence of system, forethought, and Scientific 
Ppnei’ ’ !,^\vhicli lias hitherto OTevailcd in educational matters in this* 
Country, jt may suffice, to quote John Scott Russefl, who, in his ‘ Systematic 

Technical Ed^ucatidn,’ page 436, says : We want the chaos of 

existing, education to be rendered orderly, organized, and systematic,’' and 
the Reports of the School Commissioners w'ho pronounce oiffi English 
ESucation not a “^System but a Chaos.” 

' 
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2 . THE EDUCATIONAL SYSTEM * [Chap. I. 

futile to attempt any sudden transition to a perfect 
state of educational, organization. But bat* can be 
done, is to devise in ^conformity with tlie .suggestions 
of past experience and present knowledge-, the main 
outlines of the Educational System of THE-FtiTURE. 
Many portions of this vast scheme may bo* carried out 
fort'iiwitli, and blend the vigorous activity 'of ‘new 
institutions with the tried energy of existing . ones. 
Other portions will be developed as circumstances may 
permit, and provided all parties and persuasions can 
be induced to work harmoniously togetlic'^ as far as 
concurrent views allow, bending their interests to the 
common weal, we shall rajudly realise a Systematic ' 
Educational Organization fraught with the welfare of 
future generations.(^) 

Let our present purpose be to consider what i)art 
should be assigned to the Tec]inica[. Element in this 
great movement, and how tlie progressive development 
of our Industrial rros})erity may be ensured by sys- 
tematically uniting the best and most fruitful influences 
of Science and Art, inventive ingenuity and practical 
cleverness, and by cflectually diffusing these elepients 
of success throughout the education of the various 
classes on whose intelligent and united excrjtions that 
•pros])erity depends.^^) And first of all let us follow the 
career of the Artisan as it were from the cradle upwards, 
that we can best take note of all educational measures 

t 

• * 

•(1) “ The whole n,ftional Tcachinf? must be one complete organized 
whole, or it will i)ri»vo waste and failure.” — ‘ Systematic Tecjinical 
f Education/ page 43(), 

(2) The time is not far distant whfti Science and mai^ipulativc' skill 
must be joined togeth('r.”— Humboldt. • ‘ 

” The nation most quickly ju-oinoting the intellectual development of its 
industriaE population, must advance as surely as the country neglecting it 
must ir-evitably retrograde.”— Liebig. • ^ 
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teinding directly or indirectly to his improvenient. 
It is lluis tliat wc sliall Lest arrife at a clear idea of a 
Natioicd.HV'item of Industrial Instruction, culminating 
in a Cleptral Technical University. 


: SECTION! 2-PRIMARY EDUCATION. 

Success ill manhood, is greatly dependent on the 
r^are hostowed in developing a,nd tempering the mind 
at win early age, and th(‘. way to improvement in 
Imlustrial Instruction must be prcjiared t>y measures 
establfshing the Primary Education of the People on 
sound principles, so as to present a foundation at 
once broad and secure for any future intellectual 
superstructunn 

The present generation is through ignorance of 
Nature’s Lnwb continually transgressing th(5m, and 
jiaying tlie penalty of it. The rising gejieration must 
be saved from this, by biung trained to understand 
the })lain intx'rpreiation of thos^. Laws, which Natural 
Science supplies for our benefit. It is of vital import- 
ance, indiv'Lially ; nd nationally, that even the son 
of the Laasoiiuku should sufficiently understand himself 
and his surroundings, to know what ^s good for him ; 
and as he is Lu dependent on the produce of his 
<oil, it essential that his intelligence should be so 
leavened with .Lc Rationale of Common Things/’ as 
to enable him to do cleverly what* he undertakes, 
suiting his actions to his purpose and his living to, 
his mealis., A small anfbunt of Science well applied, 
may make^ a considerable difference in the duration 
of a man’s life, and a still greater difference* in his 
happiness. 

• H 2 
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I 'will not fill ])ages with an enumeration' of the 
blunders committed ai^d evils incurred by W^orkihg Men 
and their Families iit the ordinary routine .of Daily 
Life, and this sigiply through the want of a gbod^kisight 
into the requirements of the human frame, 'into the 
nature of the resources and dangers which *sijr round it, 
and into the manner of dealing with tliese respectively. 
The value of such a guiding insight for all classes, and 
especially for those who depend on their health and 
strength for their earnings, and on their own knowledge 
and intelligence for a good use of them, is too obvi^^us to 
require lengthy arguments. Equally obvious is it that 
fallacious guidance would be worse than no guidance 
at all. Thoroughly sound as well as thoroughly {Tac- 
tical must that knowledge be, which is to act as helms- 
man at all times and in all weathers, and nothing could 
make it such but a genuine and methodical Scientific 
Training. 

It is not any single Science, though ever so com- 
pletely mastered, that could serve the purpose; not 
even Chemistry itself, the Queen of Sciences. If we 
investigate the circumstances of a Working Man's 
condition, his inward temperament, and the little world 
of facts, influences and contingencies with which he is 
more immediately surrounded, we find here Chemistry 
required to help him in his daily struggle, there Physics 
equally indispensable; then, more frequently still, an 
amalgamatioVi of the t^o is necessary, whilst every- 
where Physiology must be at his elbow, and occasion- 
• ally Natural History has a word to say. 

At first one is startled at 'the mass of kiformatiOn 
apparently required ; but on close examination one finds 
that oidy the fundamental facts and simplest principles 
of. these various Sciences are absolutely necessary, or 
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Shot. 2. ] 

ajt all GN'eiits that with these a large majority ojf the 
ohstacW wiiich beset the AVorkyig Man iiiriy be over- 
come, i>ruv!<]ecl he p< *f sesses natyrally, or has acquired 
through triiuiug, {he faculty, and wliat is more the 
habir and the inclination, of iliinking logically and 
quickly, ck puttiiig )'vo and two • together, and his 
sho’iider to the wjieeh One finds loat the rhysi(?8 he 
requires do not ..v.Lessaiily involve any difficult mathe- 
matical problems, tliat Hs modicum of Chemistry leaves 
•untoiudicd considerably more than one-half of the ele- 
mentary luodies, and a vastly greater proportion of the 
C 0 m])ound ones, that the long list of organic serials 
and substitulionals, may be ignored, that for him a 
starch need not be ‘‘ the oxygen ether, or the anhydride, 
of a polygliicosic alcohol of a high order,” nor the 
natural fats Jiiid oils tribasic ethers of the triatomic 
alcohol glycerin, and that he can even learn what he 
most wants, w’+houl symbols, equivalents or algebraical 
notations. 

It is on investigations and conclusions like these, 
tested and confiimed by })racticai trials of the most 
conclusive character, that is based the methodical selec- 
tion of dific Knowledge, elementarij and applied, 
which wjli be frequently adverted to in the present 
Treatise under the title of The ScieiKje of Daily Life.” 
A full Syllabus ' ill be given in Chapter IV., and Jn 
• the menu time it may suffice to say that : — 

• 

Fikstly — the ELEMKXTA4{y DivtsiI)X embraces 
the most essential elements of Mechanical Physics, 
Ch(u>^‘qp,l Pliy-sics, Inorganic and Organic Chemistry^ 
a few ohtliyes of Natural History, and a toler- 

(]l) See Fownes’ ‘Chemistry’ (Cliurcliills), 10th edition, 684. 

* (2) Miller’s "Organic Chemistry ’ (Longmans), 4th edition, page 287. 
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al)]y. coinprcliensivo skctcli of Human Anatomy ai^l 
Physiology. ^ ‘ ‘ . 

* j. ' « 

Secondly — the Appijed Division reviews in rfegaflnr 
succession, the ajiplications of tliese brandies of Science 
to the various departments of Household and Jlealtli 
Hconomy, making’ manifest tlie principles wliicli sliould 
prevail in the construction and furnishing of Dwellings, 
assigning their proper value to ihe various articles {yid^ 
appliances usedfo^* (Nothing, Food, Warming, Lighting, 
and Cleanliness, and exjdaining as far as necessaiy their 
origin or manufacture*, introducing the best means ol‘ 
Safety from Harm and Accident, a,nd in short can- 
vassing the most essential requirements of Public, Do- 
mestic, Personal, and Industrial Hygiene. 


It will be seen by the detailed account given in 
Cha])ter HI. of the circumstances which led to the 
adoption of this standard range, of the manner in 
which I have been induced to embody the Elementary 
part of it in a Coui’se of Nine Familiar Lectures, and of 
the unexpected earnestness with which this methodical 
instruction has been accepted year after year ]y varied 
audiences, including some of the humblest classes of 
the Working Population in some of the least cultivated 
parts of the Metro])olis, that the apprehensions raised 
by previous experiments, perhaps less carefully made^, 
were groundlessyi and that the gulf supposed to exist 
between Science and the Popular Mind was in great 
'^art imaginary. Let Elementary Science be carefully 
selected y arranged in a methodical and progressive 
sequence, expressed in plain English, and attractively 
illustrated, and it will obtain ready apjireciation even 
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among tlie most illiterate ranks of the Sons of Toil, 
})royiiled* they be continually made to £.el that the 
knowl^'i^e. they are i' ibibing is ^fraught with practical 
and tangible benefifs, and that there js something in 
this (^xnosition of the rescjirces^opened by nature to 
the wise. ib*vt lift, thoughts in pleasing emotion 

towaid^ Ilim fron^ whom all blessings proceed. 

TliuUgh ly faeourabl(" o^giortimities had for 

many )eLU*s attracted iri^ chief attention to the economic 
•side of* Indiistrijil Lite, f had never, in devising the 
inanuer iig which a Working Man could best spend his 
w.ages, forgotten that he must first earn them. In fact 
• nearly a (pi^rler of a century ago, and before the forma- 
tion of my Economic Museum had led me to analyze the 
re(|uireraents and resources of a AVorking Man’s Home, 
1 had occu[)ied myself with those of the AVorkshop. 
it was therefore natural that having ascertained the 
scientific studios required for understanding the rationale 
of Homo (Jemforts, 1 should revolve in my mind the pos- 
sibility of making those same studies subserve the pur- 
pose of TechnicJ Training; 'veil knowing that the 
saving of Time and T(Miching Power effected by double- 
acting ii ^''iietioo might lor artisan students render 
practicable whaL would otherwise be utopian. I was 
delighted to fiirl tiiat the inore 1 looted into this (pies- 
tion, I he mor(‘ evident it became that the range of 
• knowledge constituting the Science of Daily Life, 
was as good iu . fy that could be devised for serv lug as a 
General Scientific Foundation toJIcr-hnical Studies. 
It ^ay be seen by the heads of subjects mentioned 
abo\ 'and still better* by the derailed Syllabus iif 
Chapter IV.,* that the Elementary Division, of that 
knowledge forms a preparatory compendium^ of the 
bi’aiiches of natural Science most essentially involved in 
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Technical Studies, whilst the Applied Division, affordii\e^ 
as it does in a flimili^r way an insight into 'the i:nost 
important maniifactnring processes connected with Do- 
mestic Economy, teaches just that amount' of general 
Technology which is tuecessary for preventing special 
Technical Studies from becoming narrow ai'.d cramped. 
Theisse explanations will sufficiently, account ‘for 'ray 
using the expressions, “ Science of Daily Life,” and 
“ General Scientific Foundation,” as nearly synony- 
mous ; the former in reference to the general improve- 
ment of the condition of the Working Classes, the latter 
in special reference to Technical Training. 

The next (question that presented itself ^o my mind 
was the following : — this knowledge so pregnant with 
elevating princijiles, so useful for a twofold purpose, 
and which in the form of Familiar Lectures has for 
several years heen so attenlively listened to in various 
parts of the Metropolis by audiences admitted with 
open doors, and including in many instances minds 
that were, as far as educational culture is concerned, 
in comj^arative childhood,(D — would it not be feasible to 
propagate this knowledge far more extensively among 
the rising generation of the Sons of Toil, as a part of 
their School Education ?(2) In my own mind this ques- 
tion has long been answered in the affirmative, and I 
fepl no difiSdence in saying so, seeing that the principle 
of infusing Science into the minds of Children is dis-<* 
tinctly advocjated in the Second Report of H.M. Oom^ 

(1) See Chapter III.' 3cct. 4. 

(2) T)r. Lyon Playfair gives in a note to p. 38 of his Lectures on Primary 

und Technical Education, a highly interesting Summary of the yistruction 
provided by the Messuf/eries Jmperinles of France, for the Children of the 
Men in their employ. It includes among other subjects, “ Man’s duty to 
God, hie fellow-creatures, and himself; the Elements of applied Physics; 
Industrial* Chemistry ; Industrial Mechanics; the rudiments of Sanitary 
Science, and Gymnastics.” ^ 
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njissioners On Scientific Instruction and the Adv^tnce- 
ment of Science,” which contain^ the following 

. liKCOMMENDATlONS.^^^ 

“ f. We recommend, ps regards the elder children 
in the i:]le*centaiT ^ch-ols, that the teaching of such 
rudiments of Pliy^ical Science as we have previously 
indic-ated, should receive more substantial encourage- 
ment than is given the Regulations of the New 
•(]()de. 

IL We recommend, as regards the younger child- 
ren, that Her Majesty’s Inspectors should be directed 
to satisfy ttiemselves that such elementary lessons are 
given as would jirepare these children for the more 
advanced instruction which will follow. 

“ Hi. AVe recommend that the mode of instruction 
of Pupil Teachers ; the conditions of admission to Train- 
ing Colleges, the duration of the course of study in 
them ; and the syllabus of subjects taught, should be 
so modified as to provide for the instruction of students 
in the elements of Physical Scie nce.” 

The tc. h of enabling flic Training Colleges to provide 
suitable Teachers, is of paramount importance, and 
will be taken up lurther on as constituting one of the 
essential feature'-^ of the proposed System; but for 

• (1) 1+ is not generally known how much the Country is indebted to 

Jjieut.-Colonel A S{i-nge, F.E.S., for originating at the Meeting of the 
.British Association at Norwich, in August 1808, a^d advocating at 
the Society of Arts, in March 1870, the import^flt movement of which 
the^urtherance has been entrusted the above-named Royal Commission 
const ^ ;ing oi tbe Duke of Devonshire. Marquess of Lansdowne, Sir Johti 
Tubbock, Sk- James Phillips ^ay-Shuttleworfli, Bernhard Samuelson, 
*Esq., William Shlrpcy, F.R.S., Thomas Henry Huxley, F.litS., William 
Allen Millert F.R.S., and George Gabriel Stokes, F.R.S.— Henry John 
Stephen Smith, M.A., has since been appointed to succeed *Dr. Miller 
(ieceased. J. Norman Lockyer, F.R.S., is Secretary to the Commission. 
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tlie present let us confine our attention to the manner 
in wliicli the scientifi'^*. element might be introduced in 
the Primary Schools oS the People. 

Many of the visible and tangible featuil3S p^’ pro- 
perties of Common Objects, which children at an early 
age are found capable of noticing and retaining, may 
advantageously be amalgamated witii illustrations of 
simple scientific facts, and worked into a kind of visual 
entertainment oi* show, in small progressive parts, 
which will be all the better remembered foi’ being 
mixed up with anecdote and fun. These propcu'lios 
and facts may further be im])ressed, whenever ()p]>or- 
tunitics present thomseKesS, or can be created, ly ex- 
citing little curiosities whicli Science may be made to 
satisfy, and by raising little difficulties which Science 
may be made to overcome : in short, every available^ 
means should be pressed into the service for I'eiuler- 
i]]g the instruction visible and tangil'le, imy.messive 
and entertaining, and making Scientific Lessojis a 
boon and a treat, never a bore. Evidence is supplied 
by many existing Schools and os])ecially those con- 
ducted on the Pcstalozzian system, as to the cay)ability 
of children for learning things demonstrated visibly 
and tangibly, vastly better than those which aiie matters 
of thouglit or int^rnoiy, and especially things of which 
they see the ])urpose or enjoy the zest, far better than 
those which they only know to be deserving of atten- 
tion because t.hey are told so.(^) 

(1) Excellent indicahons for the early infusion of scientific notions in 
Children’s minds, are alfordcd by the Dean ^of Hereford’s (Rev. R, Dawes, 
M.A.) ‘Suggestive Hints on Secular Instruction.’ His adniii^ble exer- 
tions at the King's Somfiorne Sc.hool will bo ever gratefully remembered 
by the friends of intellectual progress ; and it is to be regrtjjted that the 
same tact and discriniinaf.ion have not been exercised by certain advocates 
of the inftoduction of Science Teaching in Elementary Schools, whose 
exaggerated proposals are only calciilatfid to injure the cause. 
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c After 11 time tli'^ jn-operties and facts, wliicli >vere 
fefoie inatters of o])poj’fnnity, may be renewed in con- 
nected ' CijCf jice, and separated kid- irroups belonging 
to illstinct" Scicnce^^, of wliieli the names will now be 
introdrs.cd. Adieu the Elementary Knowledge is 
sttflif-H'TiiiY t.onsohd.ded, the Teacher will pass on to 
tlie !Applted Knowledge, still proceeding on the same 
thoiiglitliil plan of crea+ing a sponuneous absorption of 
intellectua.l matter intct tlio brain, instead of the old 
!neiliod of forcible injection/ft Tims by the exjiiration 
of the PutMAiiv rERioD, say by the conclusion of the 
Pith yeiu' of age, he may succeed in sheing the minds 
of his*pupils, if not wdth a very notable, yet with a 
very serviceable amount of genuine knowledged^) 

1 reckon that these Itudiments of the Science of 
Daily Life will be duly supplied to schools in the form 
of appropriate Text Books, but the judicious use of these 
as regal'd s the distinctions to be made between Boys and 
Grirls, and other particulars, must necessarily form part 
of the special ti aining of Elementary Teachers alluded 
to in the above “ Uecoinmendat’ons.” On many points 
tlieir judgment will be called into action, and it will 
be their d.'.:y to « xercibc considerable discrimination 

(1) 1 \vas4ol<l not ago hy a person avIio in liis youth had passed 
through both metliod that what had profited htin intellectual] y more 
til an all file rest of his schooling, was a series of oral lessons delivered in 
an interesting way by a Teacher whom infirm licalth obliged to call fhe 
• Boys to hL bjd-side. 

. (2) I am perfectb > ’are of the harm done to the cause of Popular Edu- 
cation by proposals lor too comprehensive and indiscrim*inate a selection, 
and too advanced a treatment of scientific suhjcCti?, but it will be sho^ 
in Qhapter 111. Section 3, that what is here described as a serviceable 
amount oJ‘ kno^yledge, has been proved by actual experiment to b^ 
susceptible net only of being adapted to the pei'ception of uncultivated 
ihinds, but also of being condensed within the compass of a •Lecture a 
week feu’ one* short season ; so that a competent Teacher would have 
comparatively easy work by spreading it over the whole period of 
Elementary Schooling. 
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andTforetbought, carefully considering wliat, in view £)f 
the probable condition and occupations of flie children, 
will be most likely ^.o render them essential service, 
and what can be made lively and interesting, and niay 
have a chance of being understood and retained. What 
however they slafiald prize and foster mo're than any 
amount of facts and precepts stored uip in the numiory, 
is a ready ability to bring them to bear on the’riglit 
purpose at the right time. Tt is through common sense 
and presence of mind, that Scientific Knowledge be- 
comes actually and eifectively the Science of Daily 
Life ; ever thoughtful, vigilant and active, ever ready 
to secure a legitimate benefit or to aA crt an in jury ; 
having a word of advice for every difficulty, and a 
word of comfort for every misliap ; a trusty guide at 
all times, and a true friend in the liour of need. 

I omit all details as to the manner in whicli the 
present routine of Primary Schools may best be accom- 
modated to the introduction of the new subjects. This 
is a matter not free from difficulty, but lam consok^d by 
a prospect of its being in excellent hands.(^) Already, 

(1) For inforraatioii resiK^cling Improvements in the organization of 
Primary Schools for the children of the Fcople, the comparison of results 
()btained at small district Schools, and at large amalgamated' Schools, and 
also the results obtained by the Half-time System, and other contrivances 
for an improved application of Teaching Power, see G. C. T. Bartley’s 
‘ Schools for the People/ and various Papers on Primary Instruction by 
Edwin Chadwick, C.B., and other eminent Educationalists, in the Journal 
of the Society of Arts. — I would particularly draw attention to the number 
of that Journal for the 13tli of August, 1809, containing the following 
Notice of a Parliamentary Motion by Dr. Lyon Playfair, of which the 
importance can only be appreciated by those who have looked into the 
^practical working of the capitation Eastern under the Bevised Code. 

That in any scheme for National Education, the Bevised Code should 
not limit ‘■State aid in elementary schools to the subjects of reading, 
writing, and arithmetic, but should also offer inducements for the study 
of such subjects of elementary Science and Art, as bear upon the- occu- 
pations of the people, and tend to the advancement of industry.” 
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tVanks to the exertions of enlightened educationalists, 
and llje- exainples of judicious refc^rm crowned with the 
most gratilddng succv ss, men’s yhnds are expanding 
with a^cou dcilon that children’s minds are also capable 
of exjsan-sloiu In proportion as^ common sense takes 
the (if prejadioM, and that kind of information 

c()m6s into fav<mi; which may best help the Worlnng 
Man to iiel]) hii isclf, and honestly to make his way in 
ih('- world, room will l)e ^provided for the said informa- 
tion by tli(3 omission of all that is of questionable 
ui,ility/^l ^loreover the art of imparting knowledge 
and of school management in general is undergoing 
* improvements proj)ortionate to the extent to which its 
importance has been recognized, and it may be hoped 
that the time is not far distant when all classes of 
society will practically receive the benefit of the modern 
educational principles which were thus theoretically 
described in 18G2 : — “To instil religious and moral 
instruction in such a manner as to pervade all the 
actions, sentiments, and circumstances of life ; to 
supersede as much as possibh^ the mere drilling of 
the mind by labour without intrinsic purpose ; to 
train the intellect in natural and healthy develop- 
ment by ,aii easy concatenation of ideas, husbanding 
the powers of the youthful brain, carefully directing 
them accordipg to capabilities and prospective requirp- 
• ments, and teaching to make aii intelligent use of the 
knowledge acquired. Finally, to couple physical with 
mental hygiene, and to realise the m«tto, ^ Mens sana 
in ijorpore sano.’ ” ^ 

(1) Tor valuable liijiis in this^dircctioii, I iiia;? refer to the speeches at 
fidiicational Meetifigs held by the Society of Arts, and especiayy to those 
of the Itev. W. Eogers, whoso authority in such matters js undeniable. 

(2) . See ‘Handbook of Economic. Literature,’ page 7, where^a note is 
appcinded to the following effect ‘.—"It is perhaps worthy of remark 
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Though in most country districts it is very difficult 
to obtain the attendance at School of tlie son. of the 

a 

Labourer beyond years of age, which may be 
considered as the conclusion of the ordinary Primary 
Period, actual examples have proved that it is nbt too 
much to assume that Boys intended to become Artisans, 
may have the benefit of a Secondary Period up to 14, 
and we may venture to hope that this very capable 
interval will allow of sucli a fin-ther improvement and 
consolidation of the Scientific Knowledge previously 
acquired, as to make it serve as a substantial Scientific 
Foundation for subsequent Technical StmbVs/^'^ At a]l 
events we may reckon that l)y the time he is' transferred 
from the School to the Workshop, he will have acquired 
a sufficient perce])tion of the usefulness of Science, to 
love it heartily, and to be determined to turn to good ac- 
count any opportunities lor regular and earnest study, 
offered him in the course of his Apprimticeship. 

that this system a])i)cars to lx; matin'^ more progjvss in tlic seliools of 
the Working Class(is iliaii in tlioso of ])r('tonxions. Tliis may in 

some measure be ex])lainorl by the consideration tiiat as the ])oor have 
neither the ])ower nor the desire to intcrlcre witli the instruction liounti- 
fuily provided for their childreip it has hapjnly lallen into tlie hands of a 
few eminent men specially qualified by the study of educational science, 
as well as by enlightened views and (Christian heiievolence ; whereas among 
+ho rich, the education of the children is infliumcod by the notions of the 
parents who pay for it, and tliese liavc hitherto been remarkably slow to 
patronize improvement in educational methods and appliances.’' The 
reason of tliis is tolerably obvious every mind has a good opinion of 
itself, and of the process by which it has become what it is. 

( 1 ) Foreign Educational systems are in many localities so far ahead of 
our ovMi, that I scarcely like to use them as points of comparison ; Imiay 
however refer for a vatitty of suggestive details to the School Regulations 
respectively adojitcd by the more advanced of the Swiss Cantons. 
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SECTION 3.- APPRENTIQESHIP. 

can be no* question as to tlie value for teclinical 
trainfii?-, of a (/ood sysicrn of Apprenticeship/^) but at 
the same time no one dcmi^.s the grievous defects of the 
prescTit system, both as regards tlie provisions of the 
Law, and the customaiy nnuiner of carrying them out, 
not to, say, of. neglecting them altogetlier. Yet this 
subject does not seem to liave received its fair share of 
the attention bestowed of lale on educational matters, 
and there is still an opening for those who can favour 
us with ]>ractical suggestions on the following and other 
similar })oints : — 

a. Anti(|iiated and anomalous condition of many 
laws and enactments relating to Apprenticesliip, framed 
in industrial and social times essentially differing from 
our owm 

I). G-rounds for dissatisfaction on the part of the 
Master. * , 

t\ ATore fiequ at causes for legitimate complaint ojn 
.the pai'i of the Apprentice and his friends. 

• I* have reason to believe that the loiter category of 
grievances are frequent items among the cases brought 
befoi\ the Justices of th^ Peace, and, to these therefore* 

• • • 

(1) “ I havtf the strongest feeling against any attempt to substitute 
collegiate teaching for practical apprenticeship.” — Prof. Flbbmiiw Jbnkin 
at the Meeting oflhe British Association in August 1871. 
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we might look for much valuable information in this 
matter. It appears that the chief causes- of dissatis- 
faction and dispute ^are :~a. That there .is not any 
suitable criterion by which persons, and especially })Oor 
and illilerate person^* desirous of apprenticing a lad, 
can safely judge. of the abilities and triist worthiness 
of the Master to whom they think of confiding him. 
I wish to lay ]iarticular stress on this point, because 
the proposed system will Ix^ found to provide a remedy. 
h. That the Master seeks tcxi much his own ])rofit, cm.- 
ploying the lad on errands or other desultory work, to 
the detriment of his teclmieal progress, to say nothing 
of his physical comfoi‘t and moral im]>roVemCnt. c. 
That Masters who undertake to teach a Trade, fre- 
quently know or practise only certain branches of it. 
d. That Masters are apt to show a kind of jealousy 
of communicating to a clever Apprentice, the whole 
amount of their own knowledge and ability 

( 1 ) Tho following observations are Iwrrowcd from my ‘ Letters on the 
Condition of the Working Classes of Nassau/ j)rjnted for distribution in 
1853, as a “ Eeport to the Council of the S<^ciety of Arts.” 

As far as I have been able to ascei'tain, serious disagreements be- 
tweer Masters and Apprentices ai-c loss frequent in Germany than with 
us. This is partly referable to the fact that the incompetency of the 
Master, which is so frequent a cause of complaint in England, is in some 
measure obviated in Germany by the Examination which must be undor- 
.gone before an Artisaa can settle anywhere as a Master, and take charge 
of Apprentices. In all cases redress is facilitated by the practice of 
paying the stipulated sum hy instalments, so that one-third or one-half 
of the amount stands over till the conclusion of the term. If an Appren-. 
tice has just cause of complaint, he is released' hy the local authorities 
from further obligations towards his Master, and his friends from further 
payment. ‘ •* 

The question of the number of years that should l)e allowed for Appren- 
Hiceships in the various Trades, is one wliich cannot satisfactorily he 
discussed till many other points have •neen settled ; hut I inay mentton 
that in tlie Duchy of Nassau, tlio term for ordinary Trades, such as tlioiie 
of the Shoemaker, Tailor, Joiner, Baker, &c., is, or at le&st uspd to bo, 
three yejfrs ; except when the term of four years was agreed upon, without 
payment, the work of tjic Apprentice in the last year being expected to 
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Jt will be seen ns we proceed, that tlie prop 9 sed 
Pysteia ds* cnlculated to ^^bviate nearly all causes 
of coijiplaij^f, conne- i.iig the reiip(uti\u positions of 
the M^tel <Oid his Apprentice, by every appropriate 
guaranfee ol reci})VOf*a1 ‘■’tT vicestand mutual satisfac- 
tiorj . SI . L the pi'( 1 measures prove ineffectual for 
restoViijg solidity to a dilapidated Juhtitution, they will 
greatij lacilitat. ultimately d^'spen.d)ig with it, but I 
am hopeiiil of its restoration. Generally speaking, 
when a practice, of which the main principle is in- 
trinsically -good, has aoejuii'ed a certain hold on the 
Population, one must endeavour to take advantage 
of this* circunistaiice, without however neglecting any 
new^ resources that may become available. 

Though I must leave for the following Chapters 
the educational measures to be connected with 
Apprenticeship, I may here mention two points of 
a somevliai .-.par ate character which claim urgent 
attention: — Istly. The necessity for a careful revision 
of the laws relating to Apprenticeship, some of 
which are absolutely at varian -e with modern ideas. 
2ndly. T1 It desirableness of securing to the Ap- 
prentice a iioral prob'ction and guidance similar to 
those affoi’ded in other countries, by Institutions of 
patronage watching over his interests* lending him a 
helpiiig haiid .5 anf. anxious to keep him in the right 
•path. Happily a rnost favourable prospect is opened 
bt)th in a lcgi^-..uve and a paternal direction, through 
the laudable desire manifested by*t)m' Guilds and 
Corporations, fully to reassert their antique 

honourable privilege of •being the •pioneers of Oom- 
* * , 
form an equivalent. Even for the more difficult Tradeis, such as those of 
the Watchmaker, Mechanician, Lithographer, &c., the term of Afiprentioe- 
sh>p did not exceed four years. 

C 
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mercial Progress, and tlie eiiliglitened and liberal 
Guardians of Tccliiiicj.1 Industry /i) • . 

(1) Soo i1io ^CHy Oompanv'K ami thdr Early History/ oMainablc at tho 
Society of Arts, John Street, Ad(il])hi, 1871. ^ ♦ 

The following (^xtjjacts are from an excellent article on TcchuY^al -Edn- 
cation in Eranco, borrowed from the ‘ Pall Mall Gazette ’ by the ' Jonriial 
of the Society of Arts/ for October 8rd, 1878. t . • , 

Istly. As regards the jxatronage; of ai)i)rciitices by tlie Cori\ora1-ipns of 
the olden time ; and the state of things resulting from their iudiscriminate 
abolition . ‘ 

“The old guilds, with their antiquated rules, and their rage for public 
banqueting, were not pcrhai)s prog»:‘.ss*Ive bodies; but in thciir^own 
rough way tiny kept an eye on a])prentices, reproved aiul even punished 
the masters who were remiss in instructing them, ajid maintained 
among the a])]_irentices themselves a wholesome emulation by means of 
freijuent examinations, badges, and money prizes, '^^lierc* w(‘re, in fact, 
trade degrees like those in a. university,; and an a])pr('ntice,*’ho\\ever 
rich he might be, could only become a master and S('t up shop after 
having obtained three ccrtificah'S of proficiency. The first was bestowed 
after two years of apprenticeship; the second with a colouri'd badge, at 
the end of the fifth year; and the third with a silver badge, when the 

apprenticeship was concluded in a brilliant maiiiK'r Tn the 

guild times care was taken that every tiadesman who accepted appren- 
tices should be thoroughly qualified to tca^h them. Nowadays, no 
qualification being needed, it is naturally the most incapalile tradesmmi 
who are keenest in tiying to secure a])prentices by low premiums. 
Tliey take in a lioy as pupil o-nd treat him as a servant, send him out to 
cany parcels, make bun sweep the shoji, wash up plates and dishes, and 
lot him )ii(fi?: uji many more bad habits tlian good lessons.” 

2ndly. As to ]iroposed Technical Schools: 

Apprentice schools, of which two are being founded, one at Havre 
and the otlier at La Yilette, in Pans, purpose to co])e with this state of 
things by giving boys a trade education at a cost but littKi higher than 
thfit of the ]irimary education in communal schools. Tho s])ecial aptitudes 
of boys will bo taken to account, and the mechanics set to teach them 
will bo the best that can be procured; the boys will also bo admitted 
very young, so that their training may begin two or three years earlief 
than a usual ajqircnticeship. Originally, tho committee of gentleiuin 
who started this scheme intended to manage the schools iirivately by tho 
aid of voluntary conlributions ; but the Havre and Paris town councils 
having taken the whole plan under their patronage, and voted funds for 
* the sup]wrt of the schools, it is probable that the first schqme will be 
much extended, and tliat a special scliool will eventually be set ajmrt 
for each sort of handicraft.” 

As an encouraging example of an English Trade School, I may draw 
attention* to the admirable one at Bristol, so deservedly eulogized -by the 
late Caiton Moseley, and more recently by Sir John Pakington. * 
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SECTION 4.-1NSTRUCTION FOR APPRENTICES 
'APD ARTISANS IN G&NERAL.CD 

fl ot iiidustrirtj iniporlanee that llic Appren- 

tice sli -iM enjov reaso]iol)le facilities for atteiidiiio- 
lA'criiiig t lassos or Lectures, and this equally ajiplies 
Ip AYorlcing Mon in general, who, for want of the op- 
])ortinutics now sought to Ijo established, have hitherto 
remained under the inaik in Scientific Knowledge, and 
who wall at ah limes he benefited by Jnstruction of the 
right sort given in a suitable manner. 

Looking around us from thi‘'- Stand-])oint, what do 
we perceive ? — As regards i-lie Arts of Design, thanks 
to the systematic organization of Art Teaching origi- 
nalcd through the valuable exertions of Mr. Henry 
L'olo, and u/ which the Art ^Schools at Irsouth Ken- 
sington form the centre, their mode of diffusion leaves 
little to desire that n.ay not easily be accomplished by 
the proposed movcanent.^ — 7Vs regards Science for the 

( 1 ) Siiu-c t' ' ,, ; '■ i liavc had the ])]eaBm’e of seeiiif^ its 

nri^iinu'iits th'rivo antl'oriiaiive B\i]>port from the Fourth Koport of Her 
]\hijcsn,'’s Comluissioii'^rs u Soieutith", Jn.struction, ('tc., the concluding 
])Mi7igT'ai)hs of Avhich ci. o’ciato the following conclusioiiK : — 

■' rii.it P c diiru'^ion jnu'uig the people of a general knowledge of science 
IK in ’iKell an object ol great importance, and that, in particular, an ac- 
f^aintancT ^ilh the manner in which abstract science is brought to bear 
upen induK+rial o(L<'’ > ,ons is of the gieatcst moment ^o the working 
classes* of this connli;v, not merely as lending dijcj^dly to increase thq 
skill of the artisan in his handicTaft, but as the best means of awakening 
his intelligence, by forcing him to reflect upon the general laws which are 
cxcmjh'f I by ilic ] roccssc's with Tjj^iich he is fanulur in liis daily life. 

Thfit no real advancement of knowledge and none of the higher benefits 
from science as^ educational discipline are to be liopial for from merely 
general and occasional scientific instruction, whether it bo deri-^d from 
books or from lectives, but that such advancement and benefits will result 
oulv from systematic and sustained study.” 

• c 2 
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People, that is to say, Science selected, arranged and 
delivered according the requirements of Youths or 
Adults of the Workmg Classes, engaged in, or under 
training for Industrial Pursuiis, the case ds fjr.flerent. 
Notwithstanding the*' activity disjdayed by the intelli- 
gent Scientific Agent from South Kensington, apathy 
is still slumbering in most parts of the Country, and in 
many where a fitful impulse has given birth to Science 
Classes, they have fallen tq the ground for want of 
leading strings. In most instances, the Teaching luts 
been too Technical in the sense of addressing Technical 
Phraseology to unaccustomed ears, and not siiffieJently 
Technical in the sense of supjdying the n(,'cessary link 
between theoretical knowledge and its junctical appli- 
cation. In some cases the instruction, guided by a 
special Professor, has gone tlie way that suited liirn 
rather than the way that suited the wants of general 
or local industry. There is indeed a tendency among 
Professors, each to isolate more or less his own Science 
or branch of Science, upholding it as the one thing 
which, if thoroughly mastered, would carry all before 
it, and either ignoring othei* departments of knowledge, 
or at all events neglecting to make manifest the ad- 
mirable results derivable from a proper inv-erweaving 
and anastomiziiig of the twigs and branches of the Tree 
of Science.tP 

More serious is the fact that the non-professionai 
promoters of Technical Instruction and leading patrons 
of Institutions Tor its furtherance, have not generally 

• paid sufficient attention to the peculiar conditions \vhich 

^ » • • . 

(1) “ llowever laineutable the fact, it is certain tliaf men engaged in one 
braneh of Science are very apt to underrate the importance of all otlicrs.” 
— See>lneut.-ColoneI Strange’s Paper on the ‘ Relation of the State to 
Science.’ * 
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soieutific instruction must fulfil, in order that without 
ceaslii^'to tforoui^Vy genuiite and sufstantial, it 
may a- ..p; r self to <iic more or ks,- vli\ergent re(|uire- 
nieui.s (i^riment - ategones of worhoig- class lads or 
adults, as \'adl as to th ‘U* meiiitfl culture, their leisure 
and y *a-iis. ddic f -cfc is tliat Scicmtific knowledge 
has fill of late hoen almost igiiore<l in the Education of 
the wtiallliier ( masses, and eva'U among those influential 
])ersons on whoso judgi.uu^t the direction and cliaracter 
^iven to po])ular studic's largely depends, very few 
liave takeinthe trouhle io dive into the manifold apjfli- 
ciftions of Science to Arts and Mamifactui'es, or on the 
other hand to examine the ins and outs of Industrial 
Life, and to study the grouping of the various cate- 
gories of youths and adults, according to their juesent 
capabilities and prospective lecpiircmeiits. Hence the 
incongruitJes which mar many well-meant efforts to 
make up Ibi former national apathy and neglect: 
scientific courses of heavy calibre weighing down 
Schools of Design which Science of a buoyant kind 
might have raised to still higher success; (L detached 
branches of Science offered to those who are ignorant 
of the neo' .uiry | . e])aratory knowledge^, three years 
embraced by a single Course, leaving to chance which 
pm I a student may begin with, and* making it very 
uncertain wlicuhu lie can possibly attend the whole; 
*or intellectual food fit fpr University Students dealt out 
to Meii and .s of the Working Class, on the prin- 
ciple that what is intrinsically good,*hiust suit every 
constitution. Hence also the exaggerated an^^iety often* 
manifested to ^ive Workfng iVlcu tiiS benefit of listen- 

(1) I could name a School of Art to which was hooked a ^ouree of 
Thii'ty Lectures gn merely the first Division of Chemistry, that of the 
NoWctallic Elements. It is easy to divine the end of such beginnings. 



22 


INSTliUCTION FOB APPEENTICES fCiiAi*. 1. 


ing to tip-top .Prolessors.(^) Scientific eminence, find 
even eminence in lecturing, catliedrd^ to advanced 
students, does not nex^essarily imply ability to render 
instruction easy and interesting to begin aer^;-* It is 
difficult for a savant wlio tlirongli tbe toil of many 
years has arrived at a familiar acquaintanc^i with tbe 
most recondite depths of science^ to resume in thonglit 
the unfledged mind with wliicli he began his career, to 
identify himself with thti inexperience ol‘ his liearcrs, 
and to sec the difficulties wliicli they see. He is too 
apt to deal out instruction In ponderous lAasses, that 
neitlicr fit the wants, nor the minds, nor. tl^e available 
leisure of industrial students, or to indulge in lofty 
theories, and to talk of things that are never seen ; 
or he must at least ex])lahi Physics with Mathematics, 
and (Jlieinistry with what looks to the uninitiated like 
Algebra. There are brilliant exceq)tions to this rule, 
but generally speaking, the Professors best suited for 
Science Teaching among the Million, are men of in- 
cit)icnt fame and moderate ])retensions, less remarkable^ 
for deptli of learning, than fi)r felicily of manner in 
communicating knowledge, for judgment in selecting 
what may bo most conducive to tlie future advantage 
of their pupils, and for tact and good-nature in adapting 
it to llieir present capacities. 

A clear distinction must be made between bond fide 
Science Teaching, and professional lecturing on de- 
tached scientific subjects, selected for their sensational 
character, or jVy the sake of some hjcal or temporary 
Jipropos. Much talent is often displayed in this Vay, 
and novelties are' brought out with real benefit to the 

(1) More tlnm oue comi)araiiveIy uasuoeossfnl selienic lids of late ytsarw 
heeii founded on tlic idea that tlui of Ijoctures to Working Men, 

would, like tlic succors of those addressed to the upper classes, he proj»or- 
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feV amuiig an nn<lienco, who possess sufficient ^n’e- 
paratoi'Y knawlc^lgCj wl.ile forthe»i-est it is Lss a qiies- 
tlou ()l ti!i^t‘istandin and retainift^'; usoinl information, 
than amns'. d. It ha,s been said, a show of 

truth, hiat June nudimiu ^ like 1(5 bo mystified, and it 
is iiv^ '/.'undLr that micji a , propensity sliould be often 
gratii'"d ; but lecturing to those v ho seek instruction 
in eanu'st is a very different thing, and Professoi’ Parff 
hit the rig’lit imu-k in raying in tfic introduction to 
his (Vintoi‘ Lectures on the kSilicates, delivered at the 
Society of ‘Arts in tlie Spring of 1872: ‘^Myolject 
, is nut, to m-dvo you thiidc that 1 knew this subject 
well, but it is to endeavmui’ to impaii to you as much 
as T can of the knowledge I possess.” 

Abnxims are sometimes laid down, and ])roposals 

made by persons not devoid of knowledge, but wanting 

i’l special ac(|uani1aii(‘e with the intricacies of Industrial 

Tiistructi(C) wiiieh take aback the educationtiHst who 

lias studied this particukir subject for many a long yeaj*, 

and simjdy sihuice him through liop(‘lessness (.)f any 

attempt at argument. On thcoC I will be silent; but 

thei'o ar(‘ also certain ])oiufs on which divcugences of 

opinion Ui^^iily dtt, imental to progress may easily arise, 

even amdng wc^'-infornn^d persons, fi'om the mere 

want of a mutual undvr standing on the meaning to 

be atlaclied do cei tain tenns. Thus for instance it is 

j^erfectly plaiisiblo, and in a broad general sense per- 

feetJy true, in say that there is and call be but one 

Chemistry, one Physics, and so on. (Jf course the Facts 

a.iuf Laws of Nature ai*e true to their Divine origin^ 

qnd conse(|uently as immutable as* the Divine will; 

but independently of the variety of deductions and 

interpretations whicl\ human minds draw frofti those 

%ts or give to those la\^, it would lie absurd in prac- ^ 
* # 
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ticall^ administering fecientific instruction to ignore 
on the one hand thetvaried circumstances and previous 
culture of various classes of Students, and on the other 
hand, the divergent manner in which the r ^everal 
brandies of Practical or Applied Science spring from 
a common Elementary Stem. It will be my object in 
the following Chapters, ratlier to let these tilings speak 
for themselves in the course of a methodical and dis- 
passionate revioAv of the educational aspects of Indus- 
trial Life, than to substantiate my views by argumenta- 
tive proof; but for tlie sake ol‘ marking the direction 
in which we arc about to traverse tlie subject before us, 
viz, that of “ Instruction for A})prentices and Artisans 
in general,” I will note at once a few Considekations 
which will, I trust, meet with little opposition. 

a. It will be seen as we progress, that a vast differ- 
ence exists in the educational requirements of the 
various levels of the Industrial Commujiity. In the 
upper ones we see young men who have been well to 
do from the cradle, brought up without stint of time 
or expense, and for whose well-trained minds nothing 
more appropriate can be recommended in the way of 
scientific culture, than that sujiplied by, or -under the 
aiuspices of, the Science and Art Department. As we 
descend in the industrial scale, that which is most 
desirable under the circumstances, takes more and more 
the place of that whioh is most desirable per se^ ami we 
must be contend to stoop very considerably if we wish 
po extend a helping hand to those who are striving 
under difficulties " to climb the first rounds of the 
intellectual ladder. 

h, TMf rule of progressing from the simple to. the 
coiQplex, and from the known to the unknown, and ^f 
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iK)t mixing in a present lesson tilings tliat will ngt be 
explained till a fntnre \ if th«y are to be explained 
at all, s so o) ^ ously con^in^•^'(; to satisfactory 
propa-e^#, Um it is surprising to see bow often a dif- 
ferent rtiirse is pursued, li is iS’iie that sometimes it 
ma} nil, reaebei' . p’ »'pose. to excite at the first the 
carne-tnoRS of bis Pn])ils, by makiiig them feel the 
awkwardness » ailemjiting Ap] h'cd Science before 
thc'.y ar(' grounded in F!i3rig[entary Science. Thus taking 
Tor* example Agi'iculture, it may be instructive to show 
how {1 merb cursory sui vey of a Farm reveals at every 
sl-ep the Tyro’s ignorance of one or mon* of the nume- 
rous brariches of N^^tural Science which are interwoven 
to form a highly composite intellectual structure; and 
the sanie a]3plies to Physical (ieography, Nautical Sci- 
ence, and other analogous intellectual Compounds. But 
this mode of rousing the ignorant must be very dis- 
crt'ctly etmthped, even with Students who have time 
to spare, and as regards the Lads and Adults of the 
Working Classes, I may safely say that with the occa- 
sional exception of some preliminary Lecture, full of 
striking illustrations, intended to make manifest the 
interest u- .. ])rop »sed bkmrse of Studies, a very plain 
and straig’htforwnrd plan should be pursued, of begin- 
ning the Alphabet of Science with A, and making each 
letier serve as .. depping-stone to the next. I am the 
* more b id need to r,ecommend earnestly that all scientific 
instruction d. .n. ered under the proposed aystem should 
be progressive, well supported in all Vi.. parts, and wfell 
cemented together, ns I Lave come across instances 
ol laxity and hollowne^ of teaching where it would 
certainly notliave been expected.lL 

^ly It is with surprise and admiration that one hears Students after two 
onthree Lessons in a CollegiiLaboratory, talk with ease of tils precipitates 
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6*. Ill Cbaplcr IV. will be found a detailed expla- 
nation ol* five prog^ressive Grades into wliicli it is 
considered expedient to divide tlie various* levels of 
scientific Instruction for industrial jmrposca^, 6t)ni.tlie 
lowest to the liigliest.' The three ujiper Grades require 
scarcely any essential deviation from tlie ordinary 
routine of Science Teaching, but Grades I and 2 arc 
both designed for those Artisan-Students, and their 
name is legion, who labour ,m?der sucli deliciencies oi 
culture, and want of means and opportunities for re- 
trieving it, or other disabilities, as to make it a cpies- 
tion of ('U67/ and Science, or no Science at all. 

(L By eas?/ Science, I mean Science reduced to a 
simple, familiar, and as far as possible uii technical form 
of expression, without the saciifice of any essential fact 
or principle, and without any laxity or want of method.d^ 
Sometimes a simple Hypothesis that conveys to the 
mind a good working idea, may be jireferred to a 
Theory more recent and perhaps more correct, but less 
susceptible of easy mental manipulation. Thus foi’ in- 
stance the idea of a Iiay of LighI may l)e followed out 

ibrnied with “Chloride of Barium,” “ Forrocyanide of BoiaBsimn,” i\:c. ; 
but other fcelingB superveuc when .one discovers tliat they liave Ihhui 
]) iomoted at a headlong rate into a mere semhlaiiex) of Qualitative 
Analysis, and that thcar knowledge Is confiiu'd to the names jiiid s])ec‘]al 
uses of a few common tests, of the general nature and properties of which 
they a.re ignorant, as they are indeed of the most elementary chemical , 
truths. Sometimes the Student scarcely knows, the appearance of the 
solid salt of wliic^i he has learnt to use the solution. 

(1) Professor Odlin§,in the preface to his ‘Outlines of Chemistry,’ p. 7, 
allows the use of trivial or popular names for designating himiliai’ articles, 
^nd I’rof. Barff in his introductory lecture on Silicates, imblisheVl in 
the ‘Society of Arts Jcairnal’ for Auj^ust 9th, 1872 (p. 70(1), decidedly 
advocates the avoidance of technical language, or .even of chemical 
formnke, where they would prove a barrier to the acquisition ^pf useful 
knowledge by untutored Students.— Sec also the ‘ Arivocacy of Smijhfied 
Science Teaching,’ by Sojnvitli, F.IkS*, in the ‘ Social Science Tram^c- 
tions,’ for 18f0, page 336. ^ 
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the vici>sKitudey of Reflection and Refrauiition 
niO]’(' lluni any r ']>reseiit{fdve of tlir theory of 

Undule if^D" In Ci. nnistry in ^Kirlijular wo have the 
sanclic^i oU many emineni men, for exerciHing in the 
trainii! ‘of invenile or illhef ate* Students, a consider- 
able en- of dis<.efe-'' as 4o the* provisional use of 
sim])l(‘, and clear hyj)ot]ieses or defluidons, and of forms 
of jiomenclaturL sumewhat familia. to tlie popular ear, 
in prefe-rcnce to tlie stai*tling' ones suggested by theories 
or discoveries of recent date/^> As for tlie ex])ediency 
of aflbrding to beginm, i's in Chemistry an insight into 
flie niore (jbv.ious characters and pru])ci ties of Bodies, 
l)efore loading their niemoiy with symbols, e(|uivalents, 
not'dions, valcjicies, and the like, this important ques- 
tioji will be duly considered m a, more suitable place 
than th(} present (Chapter IV., S(‘ctioii 

c. By ^^/lort k^cience, 1 moan that a careful selection 
of re])res('ntaih'e data must be condanml into l)rcvity, 
wiiliout being rendered eitlier obscure or dry. 1 em- 

(1) UesiK'cdiag ilio .it Ifypothcw sco Gallons ‘PliyHics/ 4tli 

])p. r)7U”G12. 

(2) Thaw tljilcr, in his 'Elomonis or Clicniistry ’ (])aragrapli (>, ivpcattHl 
at par. oiT, . ‘ck tli: : " o,ny ^ .iltsi.incc wliicli is itrodiicod by tho action 
()1 an <icid on u Itao., is lorinod a -Salt;” lliongli after liaxing discussed 
tlio merits ol liiis as Wi as of tlie Uiiiary Hypothesis, lio confesses tliat 
]»nhably ncitlier tin “Id nor the now yiew is afisolutely correct. — Not 
;dl Si/' / /.s jire s“ f^'P'did, and it is not (juitc without reason tliat tho 

^ amhor if an articie on “ J^orcc and Matter,” in tlie ‘Ecctungular Jteview,’ 
fur ,hiie..iry 1871, warms us against the insecurity that will ])revail “as 
!ou^ as eosimc alatioiis are not b.ised on tlic sofcd foiiiidation of 
feelf-evident natiir.il facts;” and “men wilLadopJ^^ome theory or hypo- 
tbesis, and then endeavour to force reality into tins straight jacket of 
preconceived opiiiious.” , 

.(3, doifle jnd'i'inus remarks qp this suhjpct. 'aill he found in Fowncs’ 
• Mannal of Ohciuisiiy,’ iciitlmedition, p. ‘Jd7. Tlmy conclnde as follows :~ 
“ 8o nmcli more diffi(jull is it to gain a clear and di''>tinct idea of any 
proposilion of great generality from a sinijde enunciation, thajj to rndcr- 
stjind tho bearii^’ of tlie same law when illustraW by a single good and 
fainiliar instance.” 
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phasize the word ‘‘ condensed ” because a much less 
troublesome expedient, of curtailment is frequently re- 
sorted to ; that is to s»ay, a slice of a Science, is given 
to those who cannot afford time to learn th(uoughly tlie 
whole. It is of course easy to rig up an aj)j^areiit jus- 
tification of tliis, or of almost any other convenient plan, 
by combining a few misapplied a])horisms ; sucli as, 
‘‘ half a loaf is better than no bread,” “ wliatever you 
learn, leaiii tlioroughly,” and, the like; but these con- 
versational arguments cannot stand for a moment the 
contact of the st(irn actualities of Industrial life. Let 
us take Chemistry, and consider what is.dqmanded of 
this invaluable Science by tlic various Artisans who 
depend on it for their bread. One has chiody to do 
with tlie Metals or their compounds ; another witli soirui 
department of Organic Oiiemistry, and so on. To tell 
either that as he has little time to spare, he must 
content himself with mastering the Non-melallic Ele- 
ments, might be pronounced ridiculous if there were 
no one entitled to take offence. It would be (M]nally 
futile to attemjff teaching Organic, without Inorganic 
Chemistry; and even the acquisition of Inorganic Che- 
mistry without some notion of the Organic Division, 
would be stinted and lame; so that in fact the only 
course o])en for ado])tion in dealing with Students of 
lowly culture and limited leisure, is somewhat to the 
following effect. 

o 

Tstly. A simpld and brief exposition in familiar lan- 
guage, gives to the mind of the Tyro as clear an idea 
as is possible under the cir^himstances, of the whole 
range of Inorganic and Organic Chemistry, bringing 
into preminence the most important facts and prin- 
ciples, like so many landmarks to be always reraei[i- 
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hercd for safe giiidniice. This, which will be termed 
Grade l/is no more tlian every otie should kmow. 

eiigtheiKid hy this initiate ai. the Artisan 
whoso pursuit actually iu^w, Ives •Chemical Knowledge, 
attact^ a m ode 2 Cmpes.'^ whicli, though still reduced 
to the Simplest ])Ossihle term of cx]). essioi), is earnest 
and eoinprehem \ ^ enough for mos^ practical purposes. 
Possibly iio may want enjy C(Ttain parts of it, and in 
•that case he will feel the full benefit of having acquired 
in Grade d a Creneral Poundation capable of binding 
these parts together. Possibly he may require the 
whole, and m.iy even have occasion to use his second 
Grade as a Foundation for (!rad(5 3 Studies. If so, the 
more intricate theories and .ibstruse ])hraseology of 
this Grade, will (except as regards Etymology) be 
now no more an ini})edinient to him than they would 
be to a young yentlenian from Eton.^P 

3rdly. The necessity for a General Foundation to 
special studies, which is so obvious in Chemistry, 
applies more er Fss lo Natur;..! Science in general, 
of whicdi the various jiarts are so intimately connected 
by mutuid ' ippo t that they can only be satisfactorily 
enjoyed ur utilized, wlien the mind has been first pre- 
pai ed by a pair 'ramie view, like that which has been 
enlitled the “^Sri ice of Daily Life.'’ 

• 4thlv Again, what applies to Elementary Science 
Jaolds good w' h respect to Applied Scieyce, and espe- 
cially to that scientific insight into resources and 
• 

(1) Tn jilhvljnp: to tbo advantage whieli a classical education affords fdr 
understanding and rememberinl scieudfic woiAs by their Etymological 
construction, I atn far from a desire to magnify the disadvantage under 
which /abour those for whom a classical education is simply an impos- 
sibility. I believe that much might l^e done for them by a few* methodical 
i^sons, and a good special Handbook of Etymology. 
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processes of Tucliiiical Iiidnstry, wlii(;li iniiiiily (joiisti- 
tiites Teclinolojyy. It will 1)C one of the pnr]X)ses of tlie 
pro])osed System, to iijiprovc the ])racticril intelligence 
of Artisans by basing a tliorongli knowled/^e pf wbat 
belongs specially to their respective trades, on u certain 
broaxl insight into the rationale of Trades in general. 
This insight will be aiforded by tlic second or Ap])lied 
Division of what it lias been agreed to term tlenerLd 
Scientific Foundation (see Section 2). In Drade J 
SLudies it will nepessarily slight, but in Gnide 2 
it will lie surficient to prevent any of that narrow- 
minded isolation of ideas, which is so iipt to be ocjcii- 
sioned by the moderji ]^laii of rediichig, as much as 
possible, each man’s work to a, mere fraction of a 
specialty. 

It is in jiursuance of the foregoing Considerations, 
tliat Clrade 1 of the (fcmeral Scientific Foundation, 
Fdementary and A])j)li(d, britdly d(^,s(a*ibed in Section 2 
of this (Jhapter,^^) will be rigoj'ously [)]‘escribe<l lo all 
Artisan Students, <is a nilulvuwi of Preparatory know- 
ledge. This may to many seem rather exacting ; some 
will question the desirahlcness of including a greater 
breadth of Science than iminy Trades require; but 
independently of the economic ai:i4 Banitaryr value of 
the prescribed range, it Avill unquestionably give a 
stamen to the Technical Knowledge superposed, which 
could not be afforded by a narrow base cut close to 
measure, and.without a margin. Some again, will dopbf 
the I’easibility of this measure; but they must bear in 
mind that the kind of Science now before us, though de- 
scribing Nature ami interpreting her laws with perfect 
conscientiousness, is in outward form and character, very 


(1) A (IctajJed Syllabus is given in Chapter IV., Section 1. 
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different from the idea people generally have in their 
minds in *bpenl<ing kN Science, 'lilie Savant means tlie 
stern ae.’l ar-iere Sehnie] ho has learnt with labour and 
possess(^s pride : whilst the ignorant man means of 
eonrsr ‘Cornell ling heyond ord’naryfcomprchension. Both 
whll at iir ■ ‘ ania'md m liearing of a wliole range of 

H(lenti!^(? I\now]edge proposed f -r h ing acquired hy 
Artisan ; ;is a nu'^ e hvsi, step to ulterior knowledge ; but 
I trust d at this surprjsd will cease wlien they see 
j^*tnal proof ((hiap. 111.) *that liy dint of careful and 
methodi cal .elaboration, tiie essential features of the 
entire range can be nMlucrd within the e*ompa>ss of a 
cliild’shnind a*, to difliculty, and of a Working Man's 
single winter's study as to time; Avhilst Visual Instruc- 
tion in every available fornq new contrivances for 
(cheapening and multiplying sound oral instruction, and 
Books lirought out on new jirinciples, will render the 
young Artisan’s Scientific Preparation what it ough't to 
be— a pleasure ratlncr than a toil, and a saving rather 
than am expense. Eacdi of the foregoing means lor 
rendm'ing Instruc^i^’u sound, easy, and agreeable, will 
be treated of in detail in its ])roper place, and a plan 
will also explained bv \.hich most of the obstacles 
])rescnted lo Working Men by the present system of 
Examinations, max bo remcjved. • 

Unprofitable as it would be to attempt piling up 
Applied Knowledge without first establishing a solid 
Elementary E '^’^dation, it would be ah^ost erjually 
lilusmiy as regards industrial requirwrients, to teach 
Elementary Science withour its applications. It has 
been uneiinu ^^ su]q)oscd ihat a minv/. stored with facts 
and principles, would of itself work out their appli- 
cations' at the first opportunity of practical ojnploy- 
mnrif; but tire fact is that pure Science, such as is 
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processes of Tucliiiical Iiidnstry, wlii(;li iniiiiily (joiisti- 
tiites Teclinolojyy. It will 1)C one of the pnr]X)ses of tlie 
pro])osed System, to iijiprovc the ])racticril intelligence 
of Artisans by basing a tliorongli knowled/^e pf wbat 
belongs specially to their respective trades, on u certain 
broaxl insight into the rationale of Trades in general. 
This insight will be aiforded by tlic second or Ap])lied 
Division of what it lias been agreed to term tlenerLd 
Scientific Foundation (see Section 2). In Drade J 
SLudies it will nepessarily slight, but in Gnide 2 
it will lie surficient to prevent any of that narrow- 
minded isolation of ideas, which is so iipt to be ocjcii- 
sioned by the moderji ]^laii of rediichig, as much as 
possible, each man’s work to a, mere fraction of a 
specialty. 

It is in jiursuance of the foregoing Considerations, 
tliat Clrade 1 of the (fcmeral Scientific Foundation, 
Fdementary and A])j)li(d, britdly d(^,s(a*ibed in Section 2 
of this (Jhapter,^^) will be rigoj'ously [)]‘escribe<l lo all 
Artisan Students, <is a nilulvuwi of Preparatory know- 
ledge. This may to many seem rather exacting ; some 
will question the desirahlcness of including a greater 
breadth of Science than iminy Trades require; but 
independently of the economic ai:i4 Banitaryr value of 
the prescribed range, it Avill unquestionably give a 
stamen to the Technical Knowledge superposed, which 
could not be afforded by a narrow base cut close to 
measure, and.without a margin. Some again, will dopbf 
the I’easibility of this measure; but they must bear in 
mind that the kind of Science now before us, though de- 
scribing Nature ami interpreting her laws with perfect 
conscientiousness, is in outward form and character, very 


(1) A (IctajJed Syllabus is given in Chapter IV., Section 1. 
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D^^I.OMAS. 

The ii.dicatio^v? afforded in the foregoing Section, 
will sufii< to give au idea of the leading principles 
f)iCCio‘ding to whicli tlie training of the Artisan, ])re- 
pared .in the School, is ])io])osed to he pushed forward 
during his Apprenticeshi]), with the aid of such re- 
• source.^ as his locality may afford. The extent io whicli 
those resources are susceptible of development, will 
become apparent in surveying the Institutions of 
various grades, which under the leadership of a Oen- 
TKAL Technical University, are intended to conduct 
the clever and Industrious Workman to the top of his 
profession ; but we must first discuss certain highly 
irnporuint movements in the machinery of the proposed 
system, which w’ib ^‘«sentially serve to regulate the 
wliole tenour of its influenee ; namely, the Examina- 
tions by vdn’ch (Vndidates beldnging to any branch of 
Industry, inay liavo. their proficiency tested, and the 
corresponding CERiTFiCATES by which their studious 
-excTiious will be anpropriately recompensed. 

• Among the technical institutions or customs of the 
Continent, the*'!* is' scarcely anyone from which a more 
'useful hint may be taken, than the ^Examinations in 
teclmical knowledge combined with manual ability, 
through •wlruh it is or h^ been* the practice in certain* 
countries, to sift the qualifications of matured Appren- 
tices aspiring to become accepted Journey men,, and of 
experienced -and clever Journeymen or Workmen, 

* i> 
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wisliing to take rank as Masters in Trade, to set 
np shop on their own account, and to become tlie 
authorized instructors of another generation, of Ap- 
prcnticcs.(C I will ^transcribe from my ‘ Letters on 
the Conditioit oi‘ Working Classes ^of/jfeissau,’ 
the following account of the method il which the 
Examinations in question used to be conducted at the 
time when I addressed those Letters to tlie (^onncil ot 
the Society of Arts, that is to say in 1853. By candidly 
pointing out ceidain defects' ol that method, 1 hope the 
better to obtain the a})proYa] of a. plan for arriving at 
the j)roposed purpose more safely, and nmeli inoi-e con- 
formably to English notions of commercial freedem. 

At the expiration of his term, the Apprentice must 
furnish proof of the extent of his acquirements, by 
executing some appropriate ])iecc of handiwork, in the 
presence of the ofticial judges of the Tinxle, forming a 
kind of jury, which from its usefulness descu’ves some 
attention. Every three years the masters in each Trade 
residing in a district, or in a group of districts if tlie 
trade is a seance one, assemble to olect or re-elect, tliree 
representatives for the purpost^ of examining the Cer- 
tificates, and of testing amt recoiding the abilities of 
industrial Candidates. Such is the Board of Examiners, 
which we now find sitting in judgment on the merits 
of the young artisan anxious to emerge from liis 
apprenticeshi}), and which we shall meet with again iij 
a further stage of his career. If the' Examiners are not 
satisfied with tl^e young man’s performance, he harTsb 
find means of improving himself within half-a-year, 
^ against another tjial ; if on the contrary, they , are well- 

• 

( 1 ) In reference to Minor Examinations and Certificates, the terms 
“ Workman” and “Journeyman” will he used as equivalents, according 
as the one or the other may seem more appropriate. 
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pleased, he obtains his Coitificate of Gesell^ or Joy»iey- 
rnaii, nod sets out, for his ^'avels, of Wander 

As 1 . '<) in‘.( see ho\v >ue peciiliai' oo. com of Wamier- 
scJiaft c#vhl j!)e satis iactorily revived to any extent in 
this coiietry |s a regular p^»i*t of a/i artisan’s training, (i) 

1 refer f‘o)‘ a.i iccoiinf •',[ U to the Paniplilet just quoted, 
and prt)e('ed at once to take from the same source an 
account ol' the Sa.oiid or ma/ur Exaadnation wliich the 
Joiiiia‘ym;m must pass k)J)ecome a Master. * * * 

^‘•He is re(|uire(l to accompiisli singled landed, for strict 
inspection by the ]>oaj I of Examiners, some model 
pit^e of workmanship, siiflicient to sliow, not merely a 
moderate amount of skill as when he was a candidate 
for a Jouiaieyrnansliip, Init his thorough knowledge 
of the arcana inajora oi‘ his caliing. If he can follow 
uj) the display oially with theoretical evidence, he is 
entitled to be admitted forthwith to the lionourable 
company of the Masters of the Trade.” 

Su'^di is the system wdiich, with local modifications, 
has largely prevailed in Germany, and has worked well, 
as may be seen by i.ne following extract of a Letter 
which I recei ved a few jears ago from a very intelligent 
man ufactin . yf ,ersl < hen, in Prussia : — 

“ I encio»so an abstract of the law in Prussia con- 
cerning the ex<.F‘ise of Trades and Handicrafts. 

* It woi I ,, Imirably, and the public are certain 

tb be 1 ved by ipen who understand their Trade. 
In. ypur counh^ any person can commence a Trade, 
whilst in ours he must first show tfud, he has the 
necejfsary capacity and knowledge for its successful * 
exercised^ 

Yet in Nassau and elsewhere this system has been 

(1) The word “ Journeyman ” sutficiently indicates the /(rniier prevalence 
of practice in question. 

I) 2 
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abahJoned, aiid 1 have been told that in many parts' of 
Germany where it still kept up, there is a growing 
inclination to dro]) »‘t. The reasons however arc tole- 
rably obvious and do not at all affect th(j^ g<^^d which 
might be derived from introducing Tr acres’ 'Examina- 
tions in England in an altered form. The chief reason 
is tliat in the countries in question, these Examinations 
have been compulsory^ and coupled witli obnoxious 
restrictions to the free exercise of liaTKlicrafts. Nor 
could one always rely on the impartiality of the Ti*ades 
Juri(\s, esjiecially as regards the admission of Journey- 
men to Mastership. Su])])ose for instance a clever 
Journeyman Shoemaker, who has lately been woi’king 
at one of the most fashionable establishments of Paris, 
and who now wishes to set up on his own account in 
his native German Town, with an ill-disguised in- 
tention of importing the goods of his late employer. 
Now it would be scarcely consonant with our know- 
ledge of human nature, to imagine a conclave of three 
Master Shoemakers acknowledging the merits of this 
intruder, and the chances are they will find some good 
reason why he should stick to his last for a few years 
longer. Again it is obvious, that any arrangement 
like that above described, tends to isolate the members 
of the several trades in the several Towns or Districts, 
grouping tliem into close (Jorporations. Though all 
will probably be rather antipathetic to innovation and 
progress, yht some will be more enlightened and clever 
than others. Consequently they will measure technical 
^ abilities, whether mental or moral, by different standards 
of merit, and thus a Certificate of competency * for 
Journeymanship or Mastership obtaine*d at one place, 
will Itkve a different signifioancy and real value from 
one obtained at another place. f 
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•Now two very simple measures would do awajii,ivitli 
all tin ine('nveuieiices, aud secure for our ruiustries 
the uu(| iiahle In fit of a wh4)i(“'nmo sifting, with- 
out Jin ij|e drawl ijicks lesultiii^ from^ its misappli- 
cation. Idle |rst is to m;dn' I nc System of Examinations 
a Yo! Disen i.T' r the second is to render the 

Awards ]ust, reliable, and uniform. ;aid to ensure for 
the Certihcates a K^ntiidard indispuial fe value, by placing 
the (“xamining and awjo.iding power in the I lands of a 
Central Teclinical University, and of Bodies united to it 
by the bonds of VoLUX'i ary Affiliation. The precise 
^ meaning attaclicd to these terms, will become apparent 
as we piocecd. 

A future Chapter specially devoted to Analyses of the 
chief types of 'rcchiiical Indiisii:y, will afford abundant 
evidence of the unquestionable benefit whicli they may 
severally derive from that voluntary submission to the 
disei])line of ehlightcncd guidance, which a system of 
Technical Examinations, carefully organized on liberal 
and progressive principles, will be the best means of 
rendering practically effective, and which trustworthy 
Certificates and Diplomas, conferred with due solemnity, 
will be iir best i icans ol rendering palatable and 
{lopular. • 

I do not wish it to be inferred that these Certificates 
are ccpially w;xi.!c i for all Industries. They are not a 
matter of urgent n.ecessity for Art Workmen, who can 
mostly displa, [.roofs of their skill on demand; but 
they will on the contrary be particfAarly valuable 
among the Working Trades (especially those of a com- ^ 
plex nature), connected wfth the construction and deco- 
ration of Dwellings, with the supply of Furniture, 
Clothing and Food, and generally with ininisteftng to 
the! direct wants of Daily Life. Here the pal[)ablc 
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adva^itages resulting from a System of genuine Trjtde 
Examiiiatioiis a,nd Cfertificates, foi* tlie Woi'^lcman vvlio 
possesses good abiliti’cs, for tlie Master wljp adds the 
impress of his own, ^indfor the Customer ^vlia\.)ays for 
the cleverness of both, can scarcely be o](errate(l. Of 
course the alacrity of the matured Apprentice to com- 
plete his attaiinnents u]) to the standard required for a 
Minor 01’ dourneyman's Certificate, will much depend 
on tiie one hand, on th(‘ f^icilitles ])laced in his way, 
and on the otlin- band, on the inclination of the Em- 
ployer of Skilled Labour fo engage a yoin'ig man with 
such a Certificate, in preierence to one without it. N'ow^ 
seeing how mucli good-Avill our Mastin’ Tradesmen dis- 
play in attending to their own interests, and trusting to 
the progressive diffusion of Science for enlightening 
them still more, I see m.) reason to doubt that the 
possession of such a Certificate would add a good ])er- 
centagi^ to the marketable vabui of its owjK r, and no- 
thing more is reipiired to make the Examinations in 
question gi’ow ])opular and flourish, dduni, as regards 
Studies foT’ a Major or Master’s Ceilificate, analogous 
facilities will induce similar exertions for obtaining a 
token of merit, to be stamped with its full value b}^ 
public a])preciation. It is true that in pursuance of the 
principle of allowing to Trade the utmost’freedom com- 
patible with public security against ignorance and 
deceit, tlie Journeyman might set up shop on his own 
account, biA a blank escutcheon over his shop-door -or 
window, would" declare his small pretensions; whereas 
the Master TiiAnKSMAN would glory in an appropriate 
BADGE, betokening his pos^ssion, not merely of the 
routine, but of the rationale of his Trade. To under- 
stand fully the vast difference this makes in a thousand 
matters bearing on Health and Comfort, one must have 
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had occasion to study those details of Daily Lifj^diich 
1 led 1 ; iii^'csfio'a : so inintite!}^ in l(Tn.riiig my 
EcoiiOiijj'c* \iiiseum ' out every • in udli^eiit Customer 
will* (^ef^^'l'XparihiL prefer the ^rade,>j‘i:iii of proved 
ahilili* ; to 'fe one wlio io.} be an ignoramus, and thus, 
desei p.aroiiago w,? remunerate the time spent in 
well- 1 Greeted studies. 

Jt is well known tleit in ' Citaia pursuits, ignorance 
is so dangerous as to reitd^r compulsory examinations a 
matter of necc^ssity, but these arc exceptions, and in the 
general ]‘un oi‘ the caninercial world, it is not easy 
t to ])rasci-il)e limits to the liberty of the ignorant to 
d('ceive the more ignorant, without being accused of 
interfering with freedom ot Trade; still I certainly 
think it might be made illegal for any person not 
] possessing a j proper Major Certificate, to receive an 
i iidentnred Ajpprejitiee.d) 

Doubts ha\e sometimes been expressed as to the 
possibility of ])utting Manual Dexterity to the test of 
a ]praetical Examinaiioin and I am well aware that we 
must not expect the niajoi'ib^ of Industrial Employ- 
ments to so easily dealt vdtli in Ibis i*espect, as the 
Art Imiu .lies wi.ieli have been submitted year after 
year to so* iisidid a trial of strength by the Society of 
irts, or the aiaistic Trade of Turnery, prizes for prac- 
tical excellena.'. in whicli have been repeatedly dis- 
tribut'd by the Lord Mayor of London. Nevertheless, 
theMeasibilii y (pf the general principle (5f obtaining, 
either through direct Tests or through *Certificates from 
Emnloyers, a reliable criterion of practical skill, may, 
be considered pas satisfactorily established by its adop- 

(ij Something analogous to what is hero projposod, already exists in the 
Eegulations respecting the taking of Pupil Teachers hy nlcraontary 
Schoolmasters. 
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tion Sir Jose})li Wliitwortli’s munificent scheme of 
Competkive Scholarsliips, as well as in the Teclinical 
Examinations organi:«ed by Major Donnelly «in concert 
with the Council of ^he Society of Arts. Mofec^^er it 
will be found as we })roceed that the propTiseil System 
includes measures calculated to dispose of evory, impedi- 
ment in the way of Industrial Examinations, not only 
as regards Manual Tests, but also as regards the much 
more serious difliculties likely *to arise from the want 
of intellectual culture among Candidates of the Minor 
Degree.^^) 

It will be seen in the Analytical Eeview of .Indus- * 
trial and Commercial J^ursuits (Chapter V.) that 
certain great Manufacturing Industries conducted on 
the factory plan of subdivided labour, with many 
hands directed by few nimL% seldom demand a regular 
Technical Training for the former, but frecpiently claim 
for the latter the benefit of Major Examinafioiis and 
Certificates, and not only this, but afford at the same 
time scope for the institution of a ihlrd and higher 
Degree of Plxaminations, at which may be adjudged 
SuPEunm CKUTiFiciTES, or Diplomas of Excel- 
LENCE.(^) It will also be seen that certain Manual 
Trades which like that of the Dyer preseht in the 

(1) An account will be given, in Chapter 111., Section 5, of experiments 
successfully tried in I.ondon with a new form of Examinations, free from* 
some of the inconveniences most likely to deter working-class Candidates, 
and in Chapter IV. Section 7 will be indicated the extent to which tit is 
considered that these innovations may be adopted in the projwsed System 
of Technical Training. 

^ (2) These may somcwliat correspond to the “ Honours ” which form the 
highest Stage or Class in several cxistiLg Scientific Examinations. The 
proposed Minor and Major Degrees will also in some measure correspond 
to the fii'st (Elementary), and second (Advanced) Stag^ of those Examina- 
tions, except that the Minor Degree will have a lower scientific level than 
its existing analogues. It will somewhat make up for this by a grea^r 
breadth of knowledge. 
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c(5niuion way the normal positions of Journeyii^^ and 
Masii r, inv olve when (..rried out*on a largt scale, such 
avariv(y;;ud depti: of scientific taiiain men ts, as to be 
suit<ibl^*nKitjaged >'nly by such a|Foicnian or Director 
as WO! hi' IPfewise deso.rv • Lhe distinction of a Diploma 

of A .siiuil a' conclusion will be arrived at 

^ • 

on c.\amining ihe claims, not only of the Builder who 
has to know more or less ilie Tiades of all the men 
he ('m[)loys, but also of the professed Decorator, who 
should be competent to direct operations involving no 
inconsiderable aruounl of chemical rationale, with a 
ta'ste Refined by the study of several blanches of high 
Art. I could add if it were necessary several other 
instances of Handicrafts rising to the rank of Pro- 
fessions. 

Thus we have Certificates of ^ Degrees for Indus- 
trial Trades and Occupations, viz. Minou, Major, and 
SiiFFRiou : and we shall find as we proceed that these 
Degrees e\tensively apply to Commercial Trades. — As 
regards that biancli of the proposed operations of the 
Central Technical Dniversity, ieldiiig to none in im- 
portance, which will consist in training Science Pro- 
fessors Norimi ScJiools, Technical Colleges, and 
other esUfblish inputs of which it is essential to raise 
the Teaching l ower to uniform efficiency, appropriate 
Professorial Tilpiumas will mark a thorough possession 
of the aliainments. respectively involved. 

* The occujhiuons which we have been thus far con- 
sidering, whether manufacturing, commercial, or pro- 
fessorial, involve each of them a more or less compre-, 
hensive* range of obligafory attainm'ents to be deter- 
mined by a Special Curriculum. For each Curriculum 
* there will be a corresponding Examination, whith from 
its embracing a range or set of Subjects, might be 
named a Composite ExaminatiOxN, though it will more 
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conv^lently be called a Trade Exami?s ation when it 
embraces tlie requirements of a Trade or Industrial 
Pursuit/^) Put of coifrse only well-defined Pursuits ol‘ a 
certain staiidinc^, caiif be accommodated witli s|)ecial 
Examinations and Trade Certificates/ Many arc 
too varyiiiii; and indcfinit(‘, or otherwise 'too unim- 
portant to expect such a privilege; to say nothing of 
the mere bodily toil of Labouiers, Factory Hands, and 
others more or less a])proximating to the conditif)n of 
living machines/^^ The best thing to be done for an 
individual belonging to this miscellaneous Category 
is, firstly^ to recommend him to acquire that kisight 
into the Science of Daily Life which is ])articulaily 
valuable when earnings are scanty, and when all the 
more ingenuity is re(piii'ed to make ends meet ; secondly, 
to advise him to add to tliis indispensable General 
Scientific Foundation, the knowledge of one or more 
Detached Sf ejects, selected for him with an eye to 
what is most likely to be of practical benefit in con- 
nection with his work and way of life. In reviewing 
by and by the various items of scientific and technical 
Instruction, we shall come across many departments of 
study suited for ])eing thus (Fosen for their practical 
■merits. It is q)roposed to encourage under proper 
conditions the study of Subjects thus recommended, 
by means of Subject Examinations” and “ Subjec^i; 

Certificates.” (3) 

(1) Among tlio existing examples of Composite ExarainaDons, T may 
indicate as particularly interesting the Minor and Major Examinations of 

^ the Pharmaceutical Soci(;ty. 

(2) As instance's of 41ie disconncctad bits of Handicrafts*, of which 
numbers float along in the industrial tide, may be named Spur-roll 
Makers, Bobbin Turners, Scale Board Cutters, Pill Box Makers, Dolls’ 
Eye Makers, Dolls’ Wig Makers, Spring Wire Cap-shape Makers, Book- 
binder’s Plough Knife Makers, Broom-stick Makers, Ac. *■ 

( 8 ) Information concerning Studies for " Subject Certificates ” will be 
found in Chapter V , Section 1. 
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SECTION G. iNOUSTRIES SUFFICIENTLY 
PROVIDED FOR. 

T(i the natural diffi^irlties lying in the wny of Indus- 
'triiil lm])roveiijeiit^ unnatural ones are too frequently 
added l)y ovca’-Hangiiine advocates, who sec none at all. 
The iiiagjjilo(^ueiice with wliich they sj>eak of sweeping 
operations more vast than even the field of Industry 
itself, ])repares future disap])ointment in the more cre- 
dulous })ortiojis of the ])ul)lic, and at once disgusts the 
more intelligent. What is worse, lliey give offence 
where favour should he most earnestly sought, by 
igmu'ing +he .>te})s already taken in th('. right direction, 
and by including in tlmir monopolising grasp, many 
[ndiistries which either already possess special Insti- 
tutions, or legitimately claim 'o be thus provided for, 
on account of tlie Importance or peculiarity of their 
requiiem tits, i nave no doubt that if a suitable central 
Nucleus ?)f snfbC*mnt magnitude can be established in 
the right place, on thoroughly liberal and disinterested 
princi])les, n j access of spontaneous crystallisation will 
' grad. Stilly bring each of these kindred Institutions to 
its* proper i^ij.me. Some of them will Vork best as 
offsets of the Central University, others receiving ‘its 
acceptable aid, will in the same measure acknowledge 
its guiding induence ; afl will, it is l,o be hoped, main- 
tain with it a harmonious working connection. But 
too much caution can scarcely be exercised af the be- 
ginning, in order that Brother- workers may be brought 
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to reco{|fnize each other as such. I hope tli at through oivt 
these pa^es, my wish to see every patriotic effort encou- 
raged and utilised, will be equally aj)parent with my 
desire to indicate plahily, and without bias or leserve, 
the principles which should unite those efT )rts in con- 
cordant usefulness. 

The following arc a few typical examples of Indus- 
trial Pursuits and corresponding Institutions, to which 
the foregoing considerations niay apply. 

Mining and Metallurgy. The liigh-class studies 
required either for the training of Special Professors 
and Teachers for Mining Colleges, or for turning out 
first class Geological Surveyors and Phigineers, or for 
supplying Men capable of taking charge of largo Min- 
ing Establishments and Metallurgical Works, may best 
remain entrusted to the Government School of Mines.(^) 
There in fact they will liave the benefit of the superior 
scientific culture which may be expected lo be centred 
at South Kensington, in conformity with the first 
Eeport of the Royal Commission on Scientific Instruc- 
tion and the Advancement of Science. This will be 
in perfect accordance with the principle of the distri- 
bution of Teaching Power for the greatest jmblic 
advantage, which will be one of the fundamental rules of 
the proposed Nafional System of Technical Training. 

Civil Engineering. The practical tendency which 
distinguishes our Indian Government, has lately given 
rise at Cooper’s Hill to a special Engineering College, 
admirable in it^ kind, and presenting a highly sug- 
gestive model for general imitation. 

(1) So great has been the demand for young men^of good scientific 
abilities that those who have creditably passed through a Curriculum of 
the School* of Mines have frequently been diverted from the satisfactory 
prospects thus opened to them in a direct line by still more promising 
positions offered in Manufacturing Establishments. 
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^ AauKHiLTURK. The Agricultural Colh.ge at •Ciren- 
cestcj- iniotho- wc^ ’-organized example of Studies 
gronpi^vi a spe .ai view to liiu' ^(Mpiirciiients of a 
pail !<^ular ehcupatii u, or class of|occu}>4ions. Its suc- 
cess (%. lid li’t be coufiree d by a voluntary connection 
witli 'he(.Liitral f’-obMi al UnivcTsity, which it would 
in S(ene ineasuie represent in a branch of scientific 
knowlivlgc requiring local fitilil ics for its develop- 


UKUltj^) • , 

^ • 

Mauitime Pursuits. Among the pursuits apper- 
taining to ’Maritime Industry, many of a decidedly sci- 
ehtitiQ charaijJLer will 1 trust be at once invited, others 
gradually admitted, to a jiarticipation in the advantages 
jinpared for the Navy within tlie walls of that highly 
ap[)ro])riate edifice, Grreenwich Hospital, wliich I have 
long wished to see thus utilized. Other maritime Pur- 
suits of a mor(‘ commercial character will receive tlieir 
best traiin'ngiii, the Central Technical University, amidst 
collections illustrating the resources of the World. 

Pharmacy. One of the most interesting examples 
of a special Technical lnstituti( n raised by independent 
exertions, and one for which a close alliance with the 
proposed Univers’iy could not fail to secure a still 
more prolnineni ulace in the great national system of 


{l) The follows I ir v'rticiilars published at the beginning of 1873, servo 
,t(. remind us ifow much we have to do to keep pace with foreign pro- 
gress. 

, Germany starT , remost among Continental nations ^n regard to the 
enoo’uragemeut of agricultural science, and thia^is especially true of 
Prussia. An important School of Agriculture will i)e opened next April 
at iTittburg. This establishment, which is largely subsidized by Govern- 
n:Lh., possess^,, an excellent bod^of professors. Resides this new school^ 
agricultural instil^ ujs are annexed to the Universities of Kiel, Halle, Got- 
tingen, and Konigsberg, and to the Academies of Berlin, Rappelsdorf, and 
• Eldena. The independent Academy of Breslau, and thirty agricultural 
schools, of which»scventeen are elementary, complete the ample provision 
made by Prussia for this important study. 
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Teclinical Instruction, is tlie Pharmaceutical Society, 
the judicious exertio«is of wliicli for affording alike 
facilities for the Student, and guarantees to*the Public, 
claim attentive consi(Jeration and deserve tbe. highest 
praise. 

The Trade -or Profession of Builder is jine which 
has been specially considered in the provision made* for 
Technical Instruction in some (kuitincMital couiltries, 
and in favour of which it ma,y not lx* amiss for the 
Central Technical University to promot(^ tlm institution' 
of a special affiliated College. 

Whatever degree of autonomy may >00111 inb.erent fo 
the branches of Industrial Instruction whicdi have been 
thus sehicted by way of illustration, or to othei’s which 
they may suggc'st, it is evident that their particular 
interests, and the great national ones which they are 
all intended to serve, cannot fail to be e(|ua]ly benefited 
by bonds of Si'ONtaneous Centralizatiov ; and the 
facilities and inducements which Avill be afforded them 
by the proposed lJnivei‘sity for the accomidishniont of 
this desideratum, will not be the least among its ehiims 
to Llnl^^ersal support. 

Considerations analogous to the foregoing, apjdy to 
Institutions of a broader character, constituted for, 
or capable uiiderfaking the generaJ furtherance of 
Technical Knowledge on a. Scientific Basis, either by 
the direct training of tin*. Industrial Pojmlation, or by‘ 
the ’training- of Scientific and Technical instruetprs. 
Several already occujiy in the United Kingdom and 
the Colonies, positions so conspicuous, that it would be 
natural to mention them; but it would be invidious 
to attempt arranging them according to relative im- 
portance, and difficult to assign limits to the selection. 
I will therefore only repeat that the Central Technical 
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Ujiiversity will recognize in the most disinterested 
spirit, thewalue of all other Institutions working in the, 
right direetipn, whilst at the same time it will do all 
in its jpw^ei; for prevailing on tliem by legitimate in- 
(luccnfents, |0 join it in carrying out systematically 
those imj I’ovements in Technical Training, which 
unity of purpose, and concordant action, can alone 
render great and durable. 


section 7.-THREE CATEGORIES OF 
INDUSTRIES. 

• 

If we now reca})itulate the conclusions arrived at 
respcctiiig the claims of various Industries to a sliare of 
the luhaniages deiivable from a Central Technical 
University, \ve are led to the following Classification : — 

ChATKGoiJY A. - le''nstrial Pursuits, whicli from their 
peculiar importance either already have, or deserve to 
have special Institutions Govot(‘d to them. It will be- 
hove the (^entral Technical University to assist the 
action of these, not to iiiterlcre with it. 

Cai'koouv H. — iSh iinal Industrial Pursuits, of fre- 
quent occurrence, and pre enting .suital)le scope for 
Regular ‘MhiiTlcnla of Studies,” and Composite or 
“ Trade Examinations,'’ with corresponding Trade 
tiertifi cates.” 

•Catugory C. — Rursuiis of too ill-defined*a character, 
too \oid of intellectual requirements, or of too im- 
frequeiit occurrence h)r being admitted to Cat. e'ory B, 
but which may be materiiidy benefitetf by tlie study of 
well-selected “Detached Subjects,” with a vjcAV to 

Subject Certificates.” 
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It may be well further to explain that Category S, 
which will be chiefly had in view, is intended particu- 
larly to comprize the ordinary standard* “ Working 
Trades ; ” as foi‘ example, Chemical Trades, like tjiose 
of the Dyer, tlie Tanner, the Sugar Refineiv' the Brewer, 
the Distiller, and the Vinegar Manufacturer to which 
may in some measure be associated the Picklef, tla^ 
Confectioner, the Maker, and the Cook ; — Mechanical 
Trades, like those of the Watchmaker, the Wheel- 
right, the Carpenter, the Smith, the Tailor, the Slioe- 
maker, the Miller and the Mutcher Artistic Trades 
such as those of the Decorator, the Jeweller, the Silver- 
smith, the Engraver, and the Pattern Designer. To 
these, many kindred Industries will naturally associate 
themselves, wljilst here and tlicre others of character 
mixed and undefined, will interpolate themselves with 
unavoidable awk wardness, 

(Commercial Trades, involving any considerable 
amount of Technical Knowledge, will also be included 
in Category B, as for instance those of tlie Ironmonger, 
the Retailer of Glass and Ceramic Wares, the Draper 
and Ilaberdaslicr, the Oil and Colourman, the Grocer, 
and the W^ine Merchant. Nor will those Commercial 
Pursuits be neglected which supply from .the abund- 
ance of one paft of the world the deficiencies of another, 
and of which the theory is mainly based on History and 
Statistics.^^) 

Industrial Pursuits suited for Females will be in- 
cluded. 

(1) For s\ig{:;cKtions respecting Commercial Trades, see pp. 70 and 71 ; 
also Sect. 5 and Scot. ‘8 of Chapter II.; and Sect. 15 of Chapter Y. 
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SE.CT10N 8. -iNSTITUTIOljs RECJUIRED 

It is now fim^' 'o c- Lmdei\ from iLe School upwards, 
the variciu^ Imtilutioiis for winch >-dncationa] work has 
l>e(m cut ont in the foreG:oin^ Sections. It will be 
remembered that ^he young Aitisan was first conducted 
thrQUgb a IVimary Sch^oJing, during which the thin 
end of the wedge of wisdom was ii sorted by a painless 
process in his brain. Circumstances allowing, more 
dtdinitu ideas of the nature of Science, and of the value 
of its applications, were added in a Secondary Schooling 
u]^ to 14, and v/c left him undergoing his Apprenticeship 
under an imaginary model of a Master, who favoured 
his athmding in the Evening, instructive Lectures, or 
Science and Art Classes. Now Classes of this descrip- 
tion, whether or not * mnected with South Kensington 
under the title of Science and Art Schools, or other- 
wise, may be devised and e^t up in many different 
ways, and held for instance either at the Parish School- 
room, or at some Missi on-room or at one of the In- 
stitutions formerly known as Mectianics’ Institutes, and 
now more * frequently denc.ainated “Working Mens 
Clubs and Institutes.” Much depends on the mode of 
organization of these Establishments, on which .point I 
cannot do better than n^ffu* to the papers brought out 
fr(5m*time to time under rlie sanction of the Working 
Men’s Club and Institute Union, 150 i?trand, Londoj^. 
There are howc'^^er one or two points worth discussing 

(1) I may menti<5n as a suggestive example of scientific teaching in 
connection with religious instruction, the peculiarly gratifying reception 
Ihet with by my Course entitled “ Science made Easy,” at some of the 
London Mission Halls. 


K 
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as regards tlie special consideration in which we 
now eTigaged ; namely, the affording of permanent 
facilili('S for regnla,r and earnest scientific of artistic 
studies, to j\])prenti(jies and Artisans preparing them- 
selves for hecoming Candidates at a Minor Examfnation 
in their respective Trades : — Drawing Classes can be 
set up with Models and other necessaries at a very 
reasonable outlay, thanks to the liberal aiTangements 
of the Al t De})artment at South Kensington, of which 
the benefits are greatly enhanced by the care bestowed 
on the production of first-rate articles under 'enlightened 
direction.^) — Science Classes likewise derive valuable 
assistance from the Subsidies accorded by the Science 
Department for the erection or adafitation of a])propriate 
buildings, (2) and more particularly from the grants, 
amounting to as much as 50 ])er cent, towards the 
purchase of Apparatus, Diagrams, I trust that 

wlien the production of the new sets of Illustrations 

(1) Messrs. Cbapmaa aiul Hall, Piccadilly, and Prncciani, RiiRsell Street, 
Covent Garden, the authorized Publishers for the South Kinisington Art 
Department, are officially supplied with DesipiiR and Itlodels of consi- 
derable merit, which they reproduce in large quantities, and are able to 
sell at very modem, ce rates, to bona-fide Art Classes, of whose outlay as 
much as 75 ])cr cent, is subscribed by the Department. I could name an 
Art Class which tlius lately obtained for ,C5 or JlG, a set ()f Models, &c., 
jirobably worth £17 or £18, according to the ordinai-y retail iiriccs. 

(2) (Science Direciory,’ Nov, 1872, page 20. Puildtng Gkants. (Section 
LXIII. 

“ A grant ill aid of a new building, or for the, adaptation of an existing 
building, for a School of Science, may be made at a rate not exceeding 
2^. 6^/. per square loot of internal area, up to a maximum of £500 for 
any one school, provided that the Scliool « ' 

a, be built under the Public Eibraries Act ; or — ' 

“ h. bo built ill c/mnection with a School of Art aided by a Jlepaftmont 
building grant. And^ jirovidcd that there is a population in the neigh- 
bourhood which requires a Seffiool ot Science; that it is likely to be 
maintained in a state of efficiency , and that the ^te, plans, estimates, 
specific^ions, title, aud trust deeds are satisfactory.” 

(3) ' Science Directory,’ Nov. 1872 (pp. 26 and 27). Grants for Appa- 
ratus ANU School Fittings, (Sect. LXIV. “A grant towards School 



Sect. 8.] 


INSTITUTIONS REQUIRED. 


51 


required f^r tli(‘ proposed Rvst(‘iii of Industrial Ednra- 
tion shajl liave been satisfactnnl\*organized, they ma} 
he included ‘in . iinii.ir | 2 ^rani-^ afid I shall moreover 
poiirt oilt in* 1 1)0 m" t Cliapim’ (^.‘ction S, j), further 
means for'i-educn or crnsiderably thu cost of a scientific 
outfit, whhoiit 'u)]><yi\ijg its ( I'iicic icy. Of course only 
we. i -managed Institutions of a substantial character 
cjin be relied on for properly dev. doping and maintain- 
ing their edncational mtitdrivl^ and only such will be 
ineant when in future i)ag*es 1 albale to the important 
functions lobe assigned to Ixius'^ifiAL Lvsiitutks 
uifder ivhich title will however be included all Institu- 
tions or Establishments suited for undertaking equi- 
valent functio IS. 

One of tlie difficulti(‘s which the Organizers of In- 
dustrial Institutes must take into account, is the un- 
willingness of Ad)dls to associate with Lads in learning 
things in whicli tiny feel that they ought to be con- 
siderably ahead of tliem. Let us suppose a Working 
Man witli good natural abilities, who becomes a Member 
of an Institute where a studious spirit prevails. He 
soon discovers that liis Heading, Writing, and Arith* 
metic, the pet H’s >■ . the i Revised Code, have been 
taught hinr at the National ‘^chool, less with a vieyv to 
his int(dlect)ial development, than to the most lucrative 
pull at the ca})itation grain. His Reading has been 
(lone by the eye .nid the mouth, and it is not easy for 

• • 

fittings of special wnslruetion for laboratories or lecture rooms, ai ! tlie 
purchase of apparatus, diagrams, &c., of 50 per cent, on the cost of 
them,*s made to Science Schools and Classes taught by dulv qualified 
teachers umler the .uipervision ofiCommittees approiod by the Depart- 
ment. Sect. LXVH. Cataiogucs containing priced lists of apparatus, 
instruments, diagrams, books, &c., from yarious manufacturers have 
i>een prepared, and can be had on application.” * 

(1) It is Avell known to those who are acquainted with the practical 
working of tlic present system of Government Subventions according to 
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him to check the vacant wanderings of his thoughts, 
concentrating his mifid on the sense of what he reads, 
and impressing facts rather than words on his memory. 
His sf)ecimens of WHting arc fair to look atf but to 
make his pen act as a substitute for his “ tort gue, and 
convey the gist of wluit lie lias been reading, in some- 
what like a readable style, approaching to correctness 
of grammar and orthography, is a very different matter. 
Accoj'dingly before attending' a Science Class, he is 
anxious to make good the shortcomings of his mental 
culture; but the very feeling that prompts this anxi(‘ty, 
and makes him so earnest a Student among fellow Mai, 
causes him to shun juxtaposition with youngsters.(^) 
Should the proposed improvements in Primary Edu- 
cation take place under the fevouring influence of a 
Code re-revised in accordance with the ‘‘ Eecommenda- 
tions of the Science Commissioners, the want of pre- 
paratory culture will gradually cease to be an obstacle 
to the smooth working of Industrial Institutes, and 
then year after year the indispensable range of Ele- 
mentary and Applied Science, will be diffused by a 
running fire of Lectures and Class Lessons to Working 
Men and Women seeking trustworthy guidance in Daily 
Life, and to young Artisans intending to raise on this 


Results, hou’ much can he done by management and tactics for increasing 
the amount of the Capitation Grant and how depressing is the educational 
influence of the parity of Grants, for the six different Standards. Then 
again the three subjects included in each Standard, are not separable. 
A l)oy possessing a peculiar talent for one of the thr«e R’s, cannot push 
that branch of his studies to a higher Standard than the other two, but 
on the contrary he is examined for all three in that Standard in Vhieh 
the Master thinks that* his least advanced Subject is likely to pass, 

(1) J could cite a case which occurred at Bilston iji Staffordshire some 
15 or 20 years ago, in which a Reading Class for Adults was kept up for 
several fhonths with niu(!h spirit and spccess, till a wel]-inteiit]one4. 
Patron introduced a certain nnmber of yonths, when disgust ensued, and 
the Class was hrokc'ii u]). 
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s^ure foundation the iabric of tljeir Technical Know- 
ledge. ^flie (^xtent t'’* which th^ir Training can pr(;- 
bahly be sppplie-^ by industrial ln|titutes, will be shown 
in Chapter Vf., but 1 may at (fice point to the de- 
sirableness #f e. Itivatbjg there if possible, the easier 
branches of ^bo luaiiabcal StieliLo. and especially Men- 
sin a-fion. The i'acilities afforded by South Kensington 
for the formation of Draw mg Cla‘='ses liave alieady been 
mentioned. Mechanical* Prawdng, of wliich the im- 
portance has been so empliatically advocated by Pro- 
fessor Fledraing Jenkin, W'ill naturally be in most 
places the favourite bran ch,(b but in many instances liio 
local Industries will call for Freehand and Decorative 
Drawing, and the general rules of Artistic Taste in 
Outline aud Colouring, must nowhere be neglected. 

Tliere are many further items in the instructional 
and recreational Ihll of Fare of an Industrial Institute, 
of wdnch the appropri^itcuess is so obvious that the only 
question can Ito tliat of means and resources. I need 
scarcely allude to French or German, but will name 
Music, particularly vocal, as uniting su^h a variety 
of advantages wdion well managed, that it v/ould be 
indeed a pity not to - hide r. 

Let an Lidustrial Institute expand by the develop- 

• 

(1) See ii) till ‘ Journal of the Soei<-+y of Arts’ for August lltli, 1871, a 
discourse delivered by Profe.s.<or Eleemiiig Jenkin at the Mechanical 
Science Section of th^ il'.itisli Association, and in which the following 
passages occur : — I cnmiot sa; * often, that the gri^fit want of the 
wolkflian is a knowledge of mechanical drawing.” ... “ The natrio of 
mechanical drawing is given to one and all those* representations tlie 
object^of which is to enable llic Hung drawn to bo made by a workman. 
Artistic drawing s at rf ]'rf's^iting agreeably^somotbing already in 
existence, or which might exist, and for the sake of the representation ; 
inechani(\al drawing aims at representing the object, not for the sake of 
J/he representation, but in order to facilitate the production of ihe thing 
represented. No^I say that it is this latter kind of drawing which is so 
vastly important to oiu* artisans.” 
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meiit.of its intrinsic energies, and let it deserve like 
that energetic specimen at Keighley in tlie West Riding 
of Yorksliirc, to hjjive the funds of some obsolete 
Endowment placed ^t its disposal by the' enlightened 
discrimination of H. M.’s Endowment Commissioners, 
or let some other liberal hand sufficiently raise its 
permanent resources, and it may become a Teoh^jical 
CoLEEGE : that is to say, it may unite with the ordinary 
means of popular refinement, whatever else is involved 
up to a certain level in the regular Technical Training 
of Artisans, and become a recognized branch of the 
proposed National System. 

There should be a Technical College in every large 
Town, say of 30,000 inliabitants and upwards, and 
populous Cities should have several, which will then 
take the name of DiSTincT TEcnmcAE Colleges. 
Each Technical College, besides maintaining friendly 
liitevcouise with neighbours of its kind, and official 
relations with any Provincial Technical University 
within reach sliould if possible be directly affiliated to 
the Central Technical University, not only for its own 
advantage, lait also for acting as intermediary in dis- 
pensing beiicfits to the Industrial Institutes of its arron- 
disscment or district, of which Institutes it will be con- 
sidered in som6 measure as the official guardian and 
representative.^®) 

Tlie Museum department forming an almost indis- 
pensable feaiure of every Technical College, should be 

(1) See “ An Educational Experiment in Yorkshire,” reprinted ‘ from 
‘ ‘ Blackwood’s Magazinf." for Fehrnary, J872. (Byles and Son, Bradford.) 

(2) Allusion to this latter class of Tnstitiitions will be made presently. 

(8) Technical Colleges sliould either have Industrial Tnsiitutes on model 

principlesi annexed to them, or include their educational functions. It will 
be seen as we proceed that similarly -each Technical University, or at all 
events the Central one, should have a model Technical College attached. 
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carefully developed, and comprise, besides the essiential 
illustraiioiis oi‘ the Science of Dacly Life, select contri- 
butions to^the si ('f the Physical Sciences, both pure 
and aptMied/ aTid it diould specially include the Tech- 
nology of iliu howling local Indnsiries.^^^ — Chemical 
Laboratories will l)<. :i nccef^'a ry appendage of these 
Lrwtitutions, ainl well-a])])ointed Ateliers woubl greatly 
add to their eduoational 

it may 1 k‘ found desii’abie to accommodate popula- 
tions at a disla.iH^e from tlie great industrial centres, by 
arranging 'that Examinations of a Minor Degree may 
be held by delegation at the Technical Colleges; but 
as a, rule everything relating to the determining of 
Standards, the ])]*es(*ril.)ing of Curricula, and the pro- 
viding of Text Books, as well as of Certificates and 
Diplomas, aiid generally the administration of the pro- 
])osed System, will rest with the Central Technical 
Eni\evsity, assisted b) the Provincial and Colonial 
Institutions associated with it in this national under- 
taking. 

Various names have been proposed tor the central 
focus of Technical Instruction. The title of Poly- 
tech nicum given lu 1 e adii'T-ab^e technical Institution 
at Zurich, loses perhaps somewhat of its value in 
this country, by its resemblance to th§,t of the “ Poly- 
technic Institutjun ” oj’ gl^ostly notoriety. The word 

• 

(1) For furtliu' mdioationif^ ‘^'’'aptcr II., Section 8. ^ 

(2) H. M. Comniishioncrs on Scientific Instruction, &c., in their Fourth 
Keport speaking of towns of considerable populafion wliich at present 
have* no inuseuins, or only such as are worthless +or purposes of popular 
ed^icatjon^biit wip'' ’’ sccni v, i'll ^tted for bccompig centres of scientific* 
instruction, proceed to say : — “ If a Science School provided with labora- 
tories :ind a tyjiical museum existed in such a centre, it would exorcise a 

^ most important influence on the scientific education of the distract. The 
Museum would ajso be eminently attractive and burimnizing as a place 
of poimlar rcsorl.” 
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Pantechnicum does not seem acceptable. NationJ^l 
Technical UNiYEiisrrY has many points in its favour. 
It is however very ^ essential to avoid the apparent 
assumption ofr any sii^eriority over the Provincial -and 
Colonial Institutions of the kind, other thanj that arising 
from a central position, and the ability to dispense more 
benefits to them than they can offer in return. Conse- 
quently I think it best to drop the word National for 
the present, and to adopt either Central Teciintcal 
College or Central Technical University. The 
latter appellation is in some respects preferable. It 
allows of giving similarly the name of Technical Uni- 
versities to a certain number of first-class Technical 
Institutions in various parts of the United Kingdom 
and the Colonies, thus distinguishing them from tlie 
Technical Colleges described above. Using provision- 
ally this nomenclature for convenience, I sliall suppose 
the whole British Empire to be divided into suitable 
Industrial Provinces, having their respective Provincjial 
or Colonial Technical Universities. Tliese may either 
be adaptations of, or ofisets from Institutions esta- 
blished for general educational puiposes, or they may 
consist simply of special Technical Faculties, work- 
ing under one roof with Faculties of otlier descriptions, 
or they may be constituted in other ways which it is 
unnecessary to enumerate. The essential condition is 
that they should be perfectly free to adopt principles of 
enlightened Und energetic progress, and that acting on 
these they should, for their own and the public advan- 
^tage, unite with the Central Technical University in 
such close bonds of amity amf association, as to ensure 
their carrying on the joint task of Tecfinical Instruc- 
tion, Examinations and Awards, with one spirit and ^ 
one standard. 
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•Whatever equality of title and pretensions may pre- 
vail between tlie local TechiiicaJ '•Universities and tl.e 
one proposed to i L.s1nblisL(;d in the Metropolis, it will 
evidently bc^ their ini rest to thrclv on it, a large share 
of the respoiisilu^ privilege of initiat ion, in order that 
they ma^y i^laiin a 'arye share r.f tliose benefits which 
cai. only be d* lived from a certain accunnnation of 
poAver at a convenient euLre. A similar rule will 
apply to tin; relations between Provincial or Colonial 
Universities and the Colleges in their respective 
spheres of 'influence ; and agaiii between the several 
Colleges and , the Industrial Institutes within tlieir 
reach, and thus will bo established that unquestionable 
desideratum Unity of Action through Voluntary 
CENTRAIJZA' iTON. 

Hitherto Industrial Instruction has been more dis- 
cussed lhan practically pushed forward, and the few 
attempts at actual nrog.ess, have lacked the strength 
of concerted action. All we now see in the wide 
domain of our National Industry, is but a compara- 
tively resultless guerilla warfare against ignorance, 
whilst what Ave want to see, aie the regular tactics of 
a well-trained host, numoi rs and equipment national, 
and national also in the unity of its strategy. 

It would be difficult lo overrate the value of the 
services that may be reiidvred in this direction by the 
^proposed Centr’d University. Developed on such a 
saale of magnitude aiivt cfiSciency, and oA such prin- 
ciples of systematic organization, as will entitle it to 
takci rank with the best foreign Institutions of the kind,^ 
it will present to its Associates in tlie Provinces and 
the Colonies, a model which in their respective degrees 
“ they will be^ proud to emulate, and an exce*edingly 
convenient central repository of progressive knowledge, 
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maintaining a constant intercourse with each of theiii 
for the information cf all, and always up to the level 
of the times. Its influence for inducing e everywhere 
the improvement of ^^xisting Institutions, andJfor fur- 
thering the establishment of new ones of every calibre 
on the best principles of organization, will ^e so much 
the greater as it will be exercised on purely disinte- 
rested and patriotic motives, and backed by liberal 
assistance, — libei‘al, but not promiscuous ; for every 
Institution thus benefited wifl be expected to show cor- 
responding exertions, and to give itself the benefit of 
the most approved systems of instruction. Greatest 
however will be the boon conferred by supplying 
Professors and Teachers corresponding as nearly as 
possible to the varied nature of local wants and means, 
yet all specially trained in the art of rendering sound 
instruction, clear, easy, and entertaining, and of so 
adapting themselves to their audiences, as by degrees 
to raise theii audiences to themselves. In return for 
the services rendered to them, the locjd Centres of 
Instruction will only be expected to difluse freely 
around them the assistance freely received, to report 
all inforraalion likely to be of public benefit, to main- 
tain as fiir as possible concerted action in all matters 
in which the general interests of the Industrial Com- 
munity are involved, and especially to promote every- 
where Unity of Princi])le in administering Industriah 
Instruction,. and Unity of Standard in measuring, its 
results. 
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CHAPTER TI. 

CRCxANIZATION AJnD OPERATIONS. 

SECTION 1 -PRINCIPLES OF ORGANIZATION. 

It is uiiiiii'al to ask ourselves: -Is tliis Central Eni- 
porinm of Texjlinical Knowledge io be provided by 
Government, and if nol, by wliat other agency? It 
would doubtless be interesting to discuss at once this 
and other kindred questions; but it will be safer to 
let theii' solution flow spontaneously from a detailed 
and matter-of-fact examination of all the duties of the 
]»foposed Institution, b» ginning with certain points of 
organization and mode of action, which have hitherto 
been only taintly indicated as parts of a general outline. 

It may of course be assumed that in organizing an 
Institution destined to be entrusted with vast influence 
over the industrial ‘ .tcres^v of the Empire, no outlay 
will be s|4art'd that may be necessary for securing Men 
as well qualified for their respective petfeitions, as those 
composing the Staff qf ih. best foreign Institutions; 
•but in all matters in which Economy can be practised 
w,it];iout detriment to vl Efficiency, Economy must 
constantly be the order of the day. Tie best piactioal 
gUETrantee of a determination to uphold this principle, 
togethef* wiih a clear aifrl systematic management of 
accounts, will* be the selection of an economical site. 
• It is to be hoped that whilst it will be healthy and of 
convenient access, affording ample space for the deve- 
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lopme^nt of the proposed edifice and appurtenances, 5n 
such a scale as to make it a worthy centre for tlie 
industrial energy of the most industrial nat^ion in the 
worlds it wih at tfie same time be of feo uhpreten- 
tious a character, that students in fustian 'may not 
be considered as intruders, nor smoke and. hammer- 
ing denounced as nuisances. In a building of chaste 
rather than elaborate design, the most successful features 
of foreign Teclinical Institutions will be imitated with- 
out being copied. The first-rate instruction given in 
its Lecture Halls and numerous Class Booms, will be 
illustrated with the aid of a Museum composed of Col- 
lections specially contrived for the purpose, and con- 
spicuous for their comprehensiveness, yet still more for 
the principles of thoughtful selection and arrangement 
which will everywhere be made manifest. Laboratories 
and Workshops of the most apju'oved construction, will 
be provided for the various specialities, with an unas- 
suming completeness marking the actuality of their 
purpose; and if found feasible, the principle ado])ted 
at the Cornell University will be introducdl, of afibrd- 
iijg facilities for alternating study with I'eminierative 
work. 111 short, whilst instruction, illustration, and 
actual practice will be carried on in the m©st perfect 
style, care will*' be taken that in every respect the 
true interests of Technical and Commercial Industry, 
may be constantly kept in view, and the highest' 
level of Industrial Knowledge and Ability, made 

■( 1 ) There are man> Trades that eaiiiiot bo cai-ried on in the workshops 
of the University, but some of those may perhaps be practised in thcirhoni- 
• mercial reality in factories or worksliops within reach. Moreover cle.ver 
and deserving Students will be encouraged to undertake for a moderate 
remuneration the tutoring of their less advanced cornpanions, as well as 
to direct various operations in the J.aboratories and Workshoi)s, and to ^ 
take charge of any cheap Evening Classes that may be organized in favour 
of the studious youths or adults of the neighbourhood. 
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accessible to the greatest number at the most moderate 
expense. * 

Partieulg^r; cnre vill *>e taken . > to organize Ex- 
aniinatiSns, that the v ;,rio^is C'*i tificales^ Diplomas and 
Prizes may always, reacli tlu^ rigid InMids, and recom- 
pense tlie ;:’ighi soti .d* attiuiinm'nr^^ and that every 
Candidate, no matter wliere his knowledge m,i,y have 
been dcquired, may feel ^nai he lias at lead a fair 
chance. Liberal hixhibitions and Scholarships will 
serve to attract from all }>arts of Ihe Empire, young 
men of liuhible origin but of shrewd and practical 
genius^ wlio will lie regularly trained to the honourable 
mission of diffusing in all directions through the local 
centres of instruction, that knowledge which alone is 
wanting to comyilete the efficiency of oui Artisans, and 
thus to pery etuate our industrial supremacy. 

Every reasonable measure will be adopted for instil- 
lii'.g liDiiourable sentimeihs and securing decorous con- 
duct; but all creeds will lie respected, and the bye- 
laws and regulations will be such as no earnest and 
sensible Student could object lo. At tho same time 
the encouragement uf easy terms will be offered to 
Occasional Stiii)l:>-, ; thal is to say, to Students 
inscribed simply for attending certain Lectures or 
Classes without becoming (-andidates* at the Exami- 
nations, for using the Ljbiax/ and Museum beyond the 
hours of Public ^dmittance, or for enjoying laboratory 
pcaQtice and the like. 

Possibly it may be found practicable to induce the 
erection, in close proximity to the University, of large ^ 
Buildings on the plan of ^fliib Chambers, in which the 
contrivances Pest calculated to secure cheap comfort, 
nvould be carried out on hygienic principles. Arrange- 
ments on an extensive scale might also be entered into 
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with respectable lodging-bouse keepers in the neigh- 
bourhood, for sccuri^'ig on ver}^ reasonable conditions 
the accommodation resj)ectively required by the various 
classes of Students/^^' 

However great the influence of tlie Industrial 'Ele- 
ment in this Country, comparatively few ])CJ'sons have 
made the requirements of Industrial Life the subject of 
tlieir earnest study ; and though Science is fast becoming 
fashionable to talk of, it will be some time before the 
bulk of the public knows what Science really is. Hence 
the assurance with wliich impossibilities have been 
announced, and tlie applause with which they have 
been echoed. Now, sensational bombast may sometimes 
render service in awakening the dormant energies of 
the Country, but when we require those energies to be 
expressed in Pounds Shillings and Pence, in othei’ 
words when the ])ublic purse has to su])ply an amount 
which even reduced to its minimum will unavoidably 
run. into hundreds of thousands, plain common-sense 
proposals, founded on patient impartial research, and 
regulated, not stinted, by thoughtful economy, may 
have the best chance of favour. 

If there is one word which more than any other 
expresses the guiding spirit of the system now before 
us, it is this word Economy, taken in the sense of 
striving to achieve unqualified success by tlie cheapest 
means, with the least sacrifice of time and trouble. 
There will l>e Economy in teaching the young Artisan, 
as a part of his Primary Education, those Scientific 
Rudiments which now, if learnt at all, are learnt 

(1) If tlie numlier of students congregated at the Central University 
would have to he in the direct ratio of the extent of its benefits the accom- 
modation^required would probably be something enormous, but it will be^ 
seen that such inconvenient concourse will be obviated, by the systematic 
diffusion of knowledge at a distance. 
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in# years that might be devoted to something .more 
advanced.* There will be double Economy in so 
devising th?\t ru<b’mu*itary insli' iction, as to make it 
serve fcft; ali vdio itcv'inie it, as a^GcJOE to an intelli- 
gent *and thrift'^ management of .he resources of 
Daily Life, wUil-i d will aiso serve the Young 
Artisan fis’a General R(UE.NriFic Foundatio.^ to his 
Technical Training;. 

The^e will be Economy in utilizing as far as practi- 
cable the present system of Apprenticeshi]), supporting 
rathci ihan*re])lacing it with new resources; Economy 
al^o in letting the Aidisan acquire during his Ap- 
prenticesliip at' the nearest Industrial Institute, as large 
a portion as ‘j)ossible of the attainments required for 
his Minor Examination, and in the g^^neral plan ot 
making instruction within convenient reach of the 
Studeut, enable him to dispense with seeking instruc- 
tion at a disiance.(^) 

[f the Artisan, having exhausted the instructional 
resources of his local Institute or College, must have 
recourse to those of a higher Institution he will find 
there everything dotm within reason to economize his 
means, his time, aiA liis brains. To show how this 
Economy gan be efibeted without any notable detri- 
ment, how a simplified doctrine can be*bro\ight within 
the grasj) of liuiited inent 1 culture, and also how 
Teaching Power of the right sort may be provided 
by means, varying ae rling to circumstances, but 
always sound, practical, popular and economical, will 
be the purpose of future pages. In the meantime a 
few features o^ the inodm operandi may be Indicated 
by a light sketch of a typical case, imaginary, yet 
j)robable. • 

(D Particulars on this point will be found in Chap. VI. Sect. 1. 
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SECTION 2.-TRAINING FOR INDUSTRIAL PUR- 
SUITS. 

The Dyer affords one of the most convenient ex- 
amples of a common and well-known scientific Trade. 
Accordingly we will assume that a Dyer’s, A j^prentice 
is serving his time to the satisflxction of an intelligent 
Master, and attending Evening Classes 'at the ficicnce 
and Art School of a neighbouring Distitutc.f^) When 
first he went there the old-fashioned plan prevailed of 
encouraging every one to take up whatever branch 
of studies he fancied he should like, irrespectively of 
its having any connection with his Trade, and ho took 
to Geometrical Drawing.” Then hearing by chance 
that Dyeing had something to do with Chemistry, he 
attended a Course of Thirty Lessons on the Chemistry 
of the Noil-metallic Sllements, delivered by a Prolessor 
who maintained that it was far better to go thoroughly 
into one branch of the Science, than to obtain only a 
superficial acquaintance with the Avhole, and* wlio made 
up for paucity of experimental illustrations, by con- 
stantly filling the Black Board with theoretical for- 
mulae, and ^demonstrating the advantages of the new 
Qver the old system of notation. Our Apprenfice’s 
intellect not having received that degree of refinepient 

• . . • • • 

(1) It might bo worth copsidering to what extent and in what manner 

the Saturday afternoon could ho utilized for affordlhg art and science 
instructiin to the W’orking Classes, in lieu of the portion of the Sunday 
appropriated in continental countries to the visiting of Museums, the*" 
holding of Drawing Classes, Ac.' 
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wfcicli makes people admire most what they least umler- 
stand, he h'.lt Utile edified, and leR off attending wlieu 
he discovered tli- ‘ the- high el.c^s exposition of 
Clietnistfy, even if i Miould ev!jr gct^throngli the 
Metal?, and rea;h Ore:a;iic Products In future years, 
would tahejittle of thel' iu'l'istrial uses. 

A *ehauge supervenes through tlie stimulus and as- 
sistance afforded by a (hn'u.d Technical F 'ivau’sity. 
Tllanlv^^ to a course of Popular Le^-tures on the Science 
of iJaHy Life, delivered on the P>inary System, our 
Appi'cmiice *sees tlie main landmarks of Physics and 
(ybemistry taking up conspicuous ])ositions in a series 
of connected facts ; — he «i])preciates the interest of these 
facts, beca.us(i they a, re ex])ressed in simple and col- 
loquial language, and su])]>orted by numej’ous s])ecimens 
and experiiiicnts, — and he perceives at once their im- 
portancii, becaus('. l)y well-chosen examples they arc 
brought home to liis dail^ wants. Science is no longer 
to his mind dry and indigestible, and he gladly avails 
himself the next year of an unity of attending a 

methodical series of about Tweniy Lessons on (hiemistry, 
not quite so easy as the ])revious Course, but still 
sulhcieutly clear and "tertah ing to claim his willing 
attention, even if there were not another motive directly 
connected with his indmsi.hd prospects. He is in- 
formed that b} mastering : ‘crtain official Curriculum 
01’ select range o!* knowledge specially calculated to 
cpialify him for his T'ud ^ lud the whole of which is 
as practical and intelligible as this Course of Chemi, try,- 
he may be able to pass a so-called Minor Examination 
at tlie nearest Technical Cdilege, and to obtain a Minor 
or Journeyman's Certificate as Dyer, which with the 

(1) A full explaiuition of this System will be given in Chapter III., 
Section 3. 
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testinonial for good conduct promiBcd liim by bis 
Master, will secure Lim employment wherever he goes. 
With the exception of some suitable tes^ of practical 
efficiency, the Examination is to be by Papers written 
without book or assistance of any kind,, and this 
troubles him, on account of tlio difficulty of expressing 
his thoughts in readable English ; but he is assured 
that due allowance will be made for the unavoidable 
lack of literary training. He is iurther told that the 
Technical Examinations in question are conducted on 
a new principle specially devised for the benefit of 
Working Men.O lie has in fact before him a detailed 
Syllabus containing the whole of the questions he is 
liable to be asked ; and though tliey embrace seriatim 
the whole of the knowledge he is expected to possess, 
and he cannot tell which Questions the Hxaminer may 
select from each division of this long list, yet at all 
events he is secured against being asked anything cal- 
culated to puzzle rather than to probe his brains, or 
anything that is not included in the Elementary and 
Technical Text Books s})ecially provided at a very 
moderate price.*^^) The Junior Dyers Hand-Book is 
well illustrated, and explains very clearly the rationale 
of all the common operations of the Trade, as well as 
those of the (deaner and Scourer, generally connected 
with it ; but in studying it he discovers to his dismay, 
that his Master s business is far from including all the 
appliances "and processes of a complete modern Dyeing 
■Establishment. The upshot is, that the local Institute 
and his Master s Establishment put together, cannot 
supply the wheh of the instruction demanded by his 

Curriculum, and that at the conclusion of his Ap- 

« 

(1) See Chapter 111., Section 5, and Chapter IV., Section 7. ^ 

(2) See Chapter IV., Sections 5 and G. 
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pfenticeshjp, lie must spend u. short time at the Tecli- 
nical College wJiere he intends passing his Examination, 
in order •})rcvioas]y lo complete^ his Studics.^^^ He 
determintis for varions reasons to do this* at the model 
Technical' (V)llee' atf- - hed to tl'e Central University, 
in the Mi»scnij; oi^ vvnich, }"-side, unrivalled special 
res(»urcos, he h(-o‘^s to find a little remimej^ative em- 
])]oyment in arrai'ging illustrations of Uyeing Materials 
and profiesses, for being supplied at cost price to pro- 
vincial and colonial Institutions/^) 

At the appointed time, our Candhlate passes satis- 
factorily the Dyer's Minor Examination, including : — 


A Grade 1 (Viurse of iho indispensable General 
Scientifn^ Foundation/^) 

Grade 2 of Chemistry. 

A eiirsory review of Textile Materials and Fabrics. 

A certain insight mt() Chromatics, that is to say, 
the Science which founds on the solar spectrum a 
knowledge of primary and mixed C(dours, with their 
harmonics and conirasts. 

A scientific review of the Dye House, its construction 
and apparatus, the lo.oerials usually dyed, and those 
commonly -used in dyeing ^ r for other cognate pur- 
poses, with indications of common adulterations, useful 
substitutes, &c. 

• A practical i\ view of the various processes and 
op^r^tions generally iiicluued in the Dyeing Trade. 

Rules of prudence to be observed for avoiding thd 

(1) The ©yer’s Traae is peculiarly scientific. In Iihe case of most of the 
ordinary Trades, an ^Industrial Institute ought to be able to supply the 
whole of the Preparatory Knowledge, though not unfrequently the Tech- 
nical Knowledge will have to be completed at a Technical College* 

(2) See Section 8, J., of the present Chapter. 

(8) For a detailed Syllabus, see Chapter IV., Section 1. 

F 2 
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inihekltliiness or danger to which tliere is tendeifcy 
in some of the operattons of the Dyeing Trade., 

A few incidents of the History of Dyeing. 

A suitable 'test of practical and manual ability.^ 


Having obtained his Minor Certificate, our recog- 
nized Journeymai] turns it at once to good account 
as a claim to satisfiictory employment and first-class 
wages. But more than any actual profit, he enjoys 
the zest of doing everything witli a pei’ception of the 
‘^reason why,’' and his enjoyment is mingled with a 
confident anticipation of rising higher in his calling. 
He has before him the Syllabus of the Major or 
Master’s Examination, and in conformity with its in- 
dications, he takes a Grade 2, instead of a Grade I 
Course for his General Scientific Foundation, and simi- 
larly he endeavours to push forward one Grade most 
of his other scientific attainments.(^) Tliis is no more 
than every Technical College ought to offer him the 
means of accomplishing, or than he may possibly 
achieve by self-instruction. The third Grade thus as- 
signed to his Chemistry only corresponds to the usual 
level of elementary works, and is in tact what would 
be prescribed at a high class (hllege to evcxy beginner 
starting with a well-trained mind. Our Journeyman 
Dyer still lacks tlie advantage of understanding Greek 

• derivations and the like, but the substantial knowledge 
of Chemical Bodies and their properties which he 
has acquired in mastering successively the two lower 

c Grades, compensates for educational deficiencies, and 
makes smooth work of the* Doctrine of Equivalents, 

(1) details see the Suggestive Summary of a Dyer’s Curriculum 
Chapter V., Section 2. 

• (2) See Chapter IV., Section 3. 
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wiiilst Ills acqiKiiiitance with the results of the various 
reactious/aiahies him to appreciiirte and enjoy the use 
of the N()t[\tioir Iv which tli. y are so graphically 
expvess(?d. • ^ 

SeTf-instructit-i' in Science is mostly an arduous 
[111(1 ungralcful lasi; !' r a bciynner, especially for one 
(lefcieut'in general culture, hut the case is different 
with the Artisan who ! already gone through a 
reguhir Course of Studies, more particularly as the 
exercise of his trade siqiplics him with most of the 
technical ilhistriitions he rccjuire.^. It will probably be 
only for [i shoit time previous to the Major Examina- 
tion, tliat our J()urnc}man Dyer nee(t repair to the 
University for completing the Technical portion of his 
attainments; that is to say for adding to his scientific 
knowledge of the ordhiory Dyeing Materials and Pro- 
cesses, an e(_]u:dly thorough acquaintance with new 
ones not yet in gencu'al n :e, \\^\\\\ foreign ones deserving 
of adoption, and gcmerally with that extended circle of 
ideas, Jind more iiidejiondcnt and originating style of 
thought, which ought to make the differ'mee between 
a Master and his Men.— It need scarcely be said 
that all this inim.* tiiid « xpansion, rendered easy 
by the union of first-rate oral teaching with every 
resource that the best Iv^chnological •Clollections and 
Laboratories can affbvd, ..ill, indej^endently of the 
4 ionourable and yrtitifying distinction of a Major Certi- 
fi9aj;e, very soon repay o- ^lycr for the time and outlay 
involved. 

The Dyeing Trade is one of those in which higher 
position* can be aspired to than in many of the ordi- 
nary handicrafts. The Director or Foreman of large 
% Dyeing Works should be a thorough Chemist, and 
possess a cofnprehensive knowledge of the various 
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resources placed at his disposal by inventive and com- 
mercial industry, not^ only for ordinary times, but also 
for times when certain products fail, or. pse to an 
exorbitant price, and must be re])laced by suJostitutes. 
It is indeed to Men of this grade in the complex and 
scientific Trades, that we must mainly look for ad- 
ditions and improvements in the respective branches 
of manufacturing industry, and nothing will be Spared 
at the Central Technical University, that can enhance 
their abilities, and secure for them an honourable re- 
cognition. Should our ty))ical friend be Of tlie right 
sort, a Diploma of Excellence ])resented with due 
ceremony, will some day attest tljc fnct that lie has 
satisfactorily passed the third and highest Teclmical 
Examination, 

The foregoing brief sketch of a Dyer’s ])rogress, 
may, mutatis mutandis, serve to exemplify the stages 
of study, examination, and reward, similarly open to 
other branches of manual and commercial industry. 

Commercial Trades, as stated in describing Category 
B, will to a considerable extent be asso(‘iatod witli the 
producing and manipulating Industries. A Dealer 
owes it to himself and to his customers to understand 
well the nature, properties, and quality of tjie Articles 
he sells, and thfe generally involves a certain acquaint- 
ance with their origin and production or manufacture ; 
though of course this knowledge, when spread over a 
great variety of Articles, need' not by any means equal 
for each, that possessed respectively by those for whom 
they are specialties. Many circumstances will concur 
to render the participation* of Merchants and Shop- 
keepers, and also of many of their respective Employees 
in thef advantages of the Central University, alike,, 
expedient and economical. They will ‘ find just the 
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iirfonnation they wtuit in many of the CoiirneH delivered 
for the benefit of tlie more Techrycal Industries, and a 
large portion of ihe -Museum will specially illustrate the 
minjstnfijomof Comm-Tce io liie wants aiyl comforts of 
Dail/ Life. 

Wliilst dome, Stic Book-kc-'pinfj; and the like will be 
inchwied* in the (General Foundation of which every 
Student according to hi^’ Pegree will be required to 
])ossess a certain ivuowledge, the more complex forms 
of Accounts will be sjiecially taught for trade purposes, 
and other •commercial subjects will be dealt with ac^ 
c^irding to their iuqiortauce, iij) to t!ie higliest spheres 
of tVuhmercial Geography, History and Law. 
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SECTION 3.--ART INDUSTRIES. 

If liitl:erto less mention of Art lias been made than 
might have been expected, it is not by any means on 
account of any deficient ajipreciation of the jxirt which 
it has to perform in many of our National Industries. 

It is perhaps as regards ornamental desigh, that the 
progress of other nations, and our own shortcoining-s, 
have been first and most forcibly brought under our 
notice througli the number of foreign Workmen en- 
gaged by our employers of skilled labour. But, partly 
on account of that very circumstance, a great amount of 
intelligence and energy has already been brought to 
bear on this department of teclniical requirements, and 
the system of Art Schools centred at South Kensington, 
is so capable of meeting all the most urgent dianands, 
that in most respects, and especially as regards the 
training of Designers, it will be the manifest, interest, 
as it certainly will be the earnest desire of the pro- 
moters of Technical Progress, to strengthgn and to 
profit by 30 useful an organization. It is hoped that a 
considerable stimulus may be given to the study of 
Drawing, by including it among the obligatory subjects* 
in the Examinations of several Manual Trades, and 
no exertion wi^ be sj)ared to suj)plement existing re- 
sources, by measures calculated to secure with the least 
'sacrifice of other ‘useful studies, a more extensive and 
practical diffusion of artistic ability and*refined taste, 
in the irarious departments of Technical Industry. It i 
will not liowever be forgotten that the Working Man s 
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E(tiicatioii is a battle against lime, and that _as mucli 
harm as good inlglit be done byWiiidly pushing inti. 
po])ular echicatio' an amount ■ t Freehand Drawing 
tl 1 at .mus^ necessarily pusl* out a {Proportionate amount 
of something elso, Tliere is a certain training of the 
eye and mind t(^ nnoc vtand wlsit is meant by a painting, 
dra'/dng, or print., to appieciare tlie difference ’jetween 
a good picture and a daul , and to be ca]^^'^ of select- 
ing ]i(>aseliold ornaments not de^’orving of a place in 
the chamber of horrors/' which eyery sane and seeing 
indivhlnai should possess.^^^) But manual ability at any 
bm]ich of the -4rts of Design, uidess it be a natural gift 
in a very cxc^cptional degi'co, is not to be acquired 
without mncli time and teaching; and accordingly it 
will be sjcn in tlic pages, specially reserved for the 
dehiils of tljc |)ro])oscd Instruction (see Chapter lY., 
Sect. 4), that particular care will bo taken to reduce 
tlai illiijaforii artistic atlainnients to easy utilitarian 
st,anda.rds ; especially as regards Candidates for Minor 
Certificates. Jn many of tliC Chemical IndustVies, as 
for inshince those of tlie Brewer, the Soao Boiler, and 
the like, tlie Arts (h Design will be left out of the 
question. In many oj 'iie M>A!ianical Trades, the Minor 
Candidate .Mub only be required to understand Draw- 
ing sufficiently to enable liim to work* from a drawn 
Pattern, whereas the M;ij:. i Candidate will be expected 

* (1) 1 could name a ! aiochial School where a collection of Models, &c., 
supi)lied at reduced rates hy - !cienco and Art Depatftmont, l)esides 
heing used for a well-conducted Art Class, is displayed to good advan- 
tage along thu walls. The inci])ient appreciation of Art conveyed to the 
minds of tho children thi’ough thus liaving constantly some of its iKJst 
typos 1)( lor^ their e^ s, reciuiu s no^jomment. One cannot hel]> reflecting 
on tlie further advankgc that m.ght accrue from similarly diB])laying 
chromo-lith()grai)hs, or other suitable reproductions of some of the choii^est 
gWorks of tho Great Masters. It has been proved that if the Supply of 
them were organised on a largo scale, the cost would become very 
moderate. 
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to be able to draw one, and tliis in many eases will 
be made to include a certain amount of origination, as 
well as of artistic skill. Thus ihc Journeyman who 
aspires to a .Major br Masters Certificated as. 'Cabinet- 
maker, must show that in taking an order for a'Side- 
board or a Bureau, he is not tied down tg a ])attern- 
book, but can sketch the proposed article either in 
perspective or isomelSrically, carrying out tastefully the 
instructions of his customer. But independently of 
obligatory attainments, sincere encouragement will be 
given to every Artisan favoured by talent' and oppor- 
tunity, to push forward an approj)riatc st}'le of An asta 
^listinct “Subject,” comj)eting for Art Ih’izes if he has 
a chance, and aiming very high if competent judges 
pronounce him a genius. 

In those Trades wliicli come witliin the province of 
Art-workmanship, Design will occupy a foremost place 
both in the Minor and Major Studies, and Origination 
wib receive that attention of which the experience of 
the Society of Arts shows that it is so much in need. 
It appears that as long as tlie su])j)lying of Model 
Designs in the several Inanches of Art Industry formed 
part of the system of the Society’s yearly special Ex- 
aminations, there was er ery reason to be si^tisfied with 
the ability displayed by the ret^pective Candidates in 
carrying them out ; but that the attempt to raise our 
Art Workmen a step lilgher by inducing them to 
their owji • designers, led to the results depicted as 
follows in tlie /official J^eport of the Adjudicators.(^) 

“ In spite of the individual specimens of excellence 
to which we shall presently allude, we are bound to 
confess that the response made by Art Workmen to 
the Sddetyis liberal invitation to compete for prizeii 
( 1 ) S<30 the Society ’& ‘ Journal ’ of the .5th March, 1869. 
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offered during the last sessit)ii, cannot in our opinion 
be regarded as satisfactory. It *^vill be remembereu 
that the Ij^ts of -nbjo ‘ts proj^'-. ;d differed materially 
from thW 'of previ us year>- — fc liavirtg been con- 
sidered well, as an expcrimf^nt. to to.-t the workmen’s 
powers in.tlie coi ihitiation ‘t* original design with 
skibul workmanship, and in novel direciionM rather 
than tD keep them in the gioove"^*^f the reproduction 
of the best works uf the past.* ^ ♦ Whether it 

is that the task recently set to the Art Workmen has 
been beyoild their present po’vers, or as is more 
psobablo that they look with anxiety only to wliat 
affects their regular employment, possibly, in somi 
cases, appreluaiding notoriety as a fault rather than 
merit in their masters' eyes, certain it is that the 
results of their labour, taken as a' whole, are not such 
as we had hoped for, nor such by any means, as we 
tlnnk would have beei made by French, or even 
Belgian workmen, liad a similar invitation been 
addressed to them. — We do not necessarily attribute 
this to incapacity on tlio paii of our Art Workmen as 
executants, but asci’ibo it rather to their want, imthis 
case, of the directing ;ind costaining power which is 
supplied tci them, in the course of ordinary business 
by the superior educatio.i and attaiirments of their 
masters, and of the arti,'^ . nd designers, from whose 
drawings, mudeh', or suggestions, they may habitually 

work.” • 

• • 

Now I perfectly concur in thinking, that our com- 
parative failure in the (mdeavour to elicit tokens of 
origination fioni our An Workmen, isdn great measure ' 
to be attributed to the simple fact that originatif)n is 
♦not what their employers particularly wish tnem to 
possess; and *1 can perfectly follow out in my mind 
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the hint given ns by onr Art Judges tliat “ notoriety,” 
or in otlicr words distinguished excellence in design 
on the part of a workman, might not exactly please 
a master who required merely a perfect instrument, 
patient, o])inionless, and not possessing any merits 
beyond those absolutely wanted. These are matters 
that must not be ignored, nor dealt with indiscreetly ; 
but there are fortunately indirect means as safe as they 
are effective for overcoming the spirit of short-siglited 
jealousy and mutual distrust, and for establishing satis- 
factory relations between Masters and Men. One of 
the main points is that both parties should not merely be 
told what their mutual interests and duties are, but that 
their natural intelligence should by a suitable education, 
be trained into an habitual clearness of perception, and 
a logical way of reasoning, which may make them see 
for themselves wliat is right. Should adequate measures 
b)e adopted for securing to all ranks of the Peo})le a 
Schooling calculated to stimulate a 1 Healthy development 
of the intellectual ficulties, we may expect on the 
one hand a more generous and far-seeing appreciation 
of the industrinl value of Art, whilst on the other hand 
its adepts will soon show greater readiness and aptitude 
to turn to good account the artistic instruction placed 
within their reach. I am not a believer in panaceas, 
and do not argue that Science will make a lad an artist ; 

* there is on the contrary, a kind of science and a way oi* 
teaching it, ’more cakndated to deaden than to improve 
the poetic sentiment which should pervade his appre- 
ciation of the chaste and beautiful in Art ; but I firmly 
believe that Sciefice so selectM and so taught aft to raise 
the youtliM mind towards heaven in thankfulness for 
God’s bounties, and at the same time to awaken it tm 
an intelligent and lively use ofthem,isthe most effective 
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(IrHliiig tliut tlie mind can liavo for the dcvelopiient 
of its liiglu'st as well ns oFits mc#’t practical faculties. 
When Sciejicx^ of f-iis ivuid shall Lave opened tlie under- 
hiaiiding -and elevated iho asi>iraCoiis of. the Children 
of the Peopl(\ vu sh.ali not see our soldiers hungry and 
shivering where’ a n.e igri ca!np‘dyiier would contrive 
to jiuiko a comldrtahle meal, neither shall we see our 
art workmen uuai>lo to cx .lipete with their rcighbours 
in thov.ght and originatioiutP 


SECTION 4.-TRA1NING FOR PROFESSORSHIPS. 

Training lew Technical Ihirsuits, may be considered 
as forming one great division of the educational opera- 
tions ])i-u])osed to be carried on at the Central Technical 
Univei’sity and the aftiliated Institutions. Another 
equally important divisie.i, will embrace the training of 
Pro lessors or Teachers of various grades and denomi- 
nations, for carrying out the scientific and technical 
propaganda of which this Lijiivei'siiy is to oe the centre. 
Considering that eveiy thoroughly competent Professor 
sent out to a local ie. litutio i, will as it were, expand 
into a multiple of industrial power, it is obvious that 
this great division of the in (ended opeiutions, will well 
deserve the Fullest meed e. attention and energy. — 
Every exertion vill be made to secure by means of 
sufficient and welhadxnii... lered SclioIarshijTs, and other 
inducements, a constant influx of young men with 
good ahilities and a sound scientific foundation, who 
after coihpleting their stutlies at the fuuposeJ Univer- 
sity, may be s5nt out again in all directions to supjily 

• • 

(1) Soo also respecting Art Industries Sect. 8, a., of the present chapter, 
Sect. 1 of the 4.th Chapter, and Sect. 14 of the 5th. 
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genuine Industrial Instruction, carrying with them fhe 
latest improvements in Knowledge and educational 
appliances. • • ^ 

It would be premature to attempt enumerating either 
all the educational levels to be supplied with' Teachers, 
or all tlie Subjects which each stratum of , Teachers 
should embrace. For the present a few general* indi- 
cations will suffice : — 

— Attention has already be ai drawn to tbe impor- 
tant ‘‘Recommendation” of Her Majesty’s Commis- 
sioners on Scientific Instruction, tliat suitable provision 
should be made at Training Colleges for the instruction 
of the Students in the Elements of Physical Science.t^) 
1’he urgency of giving effect to this re(x)mmendation, if 
anything like a general system of science-teaching is to 
be introduced in the Primary Education of the People, 
is as has already beem indicated, but too obvious to those 
who have watched the educational proceedings of the last 
12 years. The adoption of the Revised Code suddenly 
depreciated the value of Science in the eyes of the 
great body (^f Primary Teachers throughout tlie country, 
because every knowledge except that of the three R’s, 
ceased to bring subsidies to their Schools. Even before 
that time, thoilgli Students at the Training Schools 
might gain certain advantages by learning Chemistry, 
Physics or other branches of Science, each branch waS 
taken upon fits own merits, without any reference toH)ie 
others, or to the requirements of Daily Life. On the 
other hand. Domestic Economy was already included in 
certain Examina*tions for Ftoales, but it did *not rest 
on a scientific foundation, and the cob sequence was 

what niight have been expected : a knowledge of facts^ 

« 

(1) See Chapter I., Section 2. 
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Tiniupported by a knowledge of principles, wliicli the 
least shaking would upset, a.nd inks without rationale, 
which wbujd only guide through a straight path. 

— -.ShotJd •the siiggv.stions of Her Majesty's Com- 
uiissISners be r^arried out on a lilxral basis, and the 
provision at Trai:dn'»’ Colleges “(or the instruction of 
Students *in th(‘ elements of Physical Science ” be con- 
strued Mnto soiiiuibing ^’ke the range of select know- 
ledge whieli has ])een described under the collective 
title of ‘‘ Science of Dail}^ Life," a vast impulse will be 
given 10 tlit) studies of both sexes in that utilitarian 
direction, and valuable indeed will i^e the aid afforded 
by the Central Technical University, in supplying 
those Establisliments with Instructors of the exact kind 
reqiiircMl. They will not only be fullj versed in the 
select lunge of Elementary and Applied Science to be 
exp('unded to the Students, but they will have been 
specially trained for inrparting to these the best methods 
of infusing genuine notions by degrees into the minds 
of Children, through an attractive use of cheap, simple 
and partly self-made apjiaraLu*^; thus illustrating in the 
tuition that fertility of resources under difficulties which 
Science is particu]..dy calculated to engender .(L 
• 

(1) Besides tlio umouni of Sel^'ntjHc knowledge wliich may be reckoned 
among the pdme necessities of lu-lustrial Life, there are certain general 
notions eonceruing the Earth .iim the Heavens of which the Child of the 
jioorest Labouj’er Bhoiil<t not remain ignorant. It is essential therefore 
that the special Training Colleer('« for School Masters, should aiford them 
an jopportunity of ai^qnirmg an easy insight into the feading facts of 
Astronomy, Geology, and Physical Geography, and it. may be convenient 
that, the Science Professors supplied to these (Jolleges by the Central 
University, should Ire compeUmt to include these subjects in their teaching ; 
but 'at the* same time they must, ife able to impart* the art of introducing 
matters like these briefly, strikingly, and as far as possible in the form of 
recreation. — It is consoling to find that Pedagogy, or the Art of ipiparting 
knowledge, is beginning to receive in this counti 7 that attention which 
it has long enjoyod'iii Germany and elsewhere. 
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— pome years must of course elapse before these 
principles can ha,vc q^ermeated the Teaching Power of 
the Scliools of the People, and in the ineaii time, many 
Schoolmasters, Schoolmistresses, and othef j^erson^^ en- 
gaged in popular Instj'uction, may gladly avail them- 
selves of special opportunities that will he glfered them 
for imhil)ing the Science of Daily and Industrial Lih' at 
tlic various Institutions included in tlie proposed System, 
and more particularly at the (Amtral Univei sity itself. 

— Besides the Scientific Teaching Power required 
for the Schools of the Peojde, we must take into 
account the Science Teacliers demanded at a rapidly 
increasing rate by nuinberh^ss Schools, Acadmnies, 
Colleges', and Institutions for the Middle and U]tper 
classes, having a commercial or otherwise a jiractical 
tendency. 

— Next to Science at the School, we must consider 
Science at the Industrial Institute; that is to say, 
Scientific Instruction of an easy and attractive cha- 
racter, offered to Apprentices and Artisans in all parts 
of the Country, through the accommodation aflbrdcd 
by Industrial Institutes, or by any other of the Meeting 
Places for elevating purposes which it has been agreed 
to include, for brevity sake, under that liame. The 
first step will bb 1o train and send out special Agents, 
or Commissioners of Industrial Instruction, competent 
to deliver stirring Lectures in the Provinces on the 
practical value of Knowledge,— to organize on the J)est 
principles eveay variety of Working Men’s Clubs, 
Institutes, Mutual Instruction Societies, Educational 
Museums and leading Pooftis, &c. — to initiate Even- 
ing Classes of various descriptions, Jlnd methodical 
Courses of Lectures on the plan adverted to in the next 
paragraph, and in short, to introduce evel'y ap])3|Dpriate 
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device for propagating attainments calculated to secure 
a substantial scientific and artistic* foundation for locd 
Industries. 

—It \^ill b(^ seen l^y tlie accoit^it oT a new form of 
Lectift-ing, fully described in Chapter Sect. 3, under 
the title of^ ih(‘ ‘•IhiSAKY System, ’ that in order to 
follow ujl satisf:‘ctorily tho foregoing measures of local 
organization, tl o Centra^ Technical University must, 
besides ordinary Class Teachers, train and send out to 
the various Institutions, Headers and Demonstrators 
whose functions will be duly explained. 

, — The duties of the Central University towards 
Technical Colleges, will comprise in addition to the 
foregoing, the supply of a higher class of Pi’ofessors 
includii'g Technologists. It is essential +bat the Teach- 
ing Staff of Technical Colleges should unite to zeal and 
cleverness, that special training required for making 
each Institution harmonize with the others, and all of 
them wuth the Central and Provincial Universities. 
These qualifications should be pre-emineiit in the 
person charged with the dii action of a College, for 
on him will greatly depend the stimulus given, and 
assistance afforded, the Industrial Institutes of the 
surroundiTig country. — The brains and hands required 
for the College Museum, must not be* forgotten ; nor 
must either ihe spur of 7<nl or the curb of prudence 
be wanting in the Chemical Laboratories; nor skilful 
supervision in the 1'''c]>nical Ateliers, jvhich may 
assume so much importance if the introduction of the 
Cornell plan of alternating study with work, should be 
found svccessful ; and so gnuch more if the deficiencies 
of the present* system of Apprenticeship should force 
JUS to seek a partial remedy in a special development 
of the J^echni^al Colleges. 


G 
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— We now come to the professorial staff of «the 
Provincial and Colonial Universities, and of 'the Central 
Technical University itself, — to that body with many 
members, of wliich the influence for promoting.lndustrial 
progress and prosperity, will be immense, provided it 
be of one mind. It may he assumed that fhe affiliated 
Institutions of this grade, standing prominent in all the 
great Technical Divisions of the Empire, may* in due 
time be able not only to train many Professors for the 
subordinate Colleges and Institutes around them, but 
to rear in some measure their own Staff*; yet if the 
Central University makes good use of the superior 
resources resulting from its position, it will have no 
difficulty in maintaining the welcome ascendancy of its 
benefits. The best local men will feel that something 
is wanting to their scientific culture, till it has received 
the finishing touch at the Metropolis, and every possible 
inducement for resorting thither will be offered to them, 
for the sake of the centralizing influence which their 
improved and systematized abilities will harmoniously 
exercise in their several localities for the general good. 



Sect. 5.] ikDUSTRJAL AND COMMtmCIAL ECONOMY. 83 


SECTION 5. INDUSTRIAL AND COMMERCIAL 
ECONOMY. 

Bordering on o.ie side on Foiiiieal Economy, and on 
another overlapjiing Social Economy, tlu^ department of 
enquiry designated by the above litle, and wliicli might 
als^o be styled tlie Philosophy of Industry and 
TRADK,*miist be managed with particular caution at 
an Institution like the Central Technical University, in 
order to avoid all semblance of class or paidy bias ; hut 
there can be no doubt that under judicious treatment, it 
may be made to afford additional claims to national 
resj)ec(. and gratitude. Industrial Economy, as we will 
briefly denominate it, ohould be taught by Men of first- 
rate abilities to advanced Students, either aspiring to 
Diplomas of Excellence in imy»crtaut industrial or Com- 
mercial Pursuits, or in training for Technological Pro- 
fessorships. — Then n^^'ain its essential ])rinciples should 
be diffused by gentle permeation among all grades and 
denominations of StudeiiL;, and through almost every 
branch of instruction, in the manner best calculated to 
exercise a harm'^uising influence among the varied 
elements of which the Tjihistrial communi^ is com- 
posed* — It may not be amiss to consider a few of the 
means by which that teaching, and that Jiflfusion, may 
best be rqgLdei-e I safe and luccessful. — Repeated stress 
has been laid on the reputation for disinterestedness 
apd impartiality which it is of vital importance that 
the Central Technical University should maintain, as 

G 2 
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an iiidispensable means lor obtaining the confidwicc 
and co-operation oi\3ther Institutions. Accordingly no 
Professor will be appointed to a Ohaiiy qf Industrial 
Economy, or IntcrnJitional Commercial Law, who is not 
as well known for liis discretion as for his abilities. 

— The principles of mutual support apd reciprocal 
benefits on nhich should be based the relations of 
Caj)ital and Labour, will be advocated by the eloquence 
of facts, not of words. W(‘ll autlienticatcd statistical 
details, somewhat similar to those given in M. Le Play’s 
admirable work, ‘‘ Les Ouvriers Europeen^?,” will afford 
materials for a j^arallel between the position of .the 
English Workman and that of his eontineiital b'retlircn, 
and all other parts of the Labour Question will be 
discussed in the same earnest matter-of-fact ^tyle ; not 
to justify foregone conclusions, but to result in sug- 
gestive ones. At the same time prominence will be 
given to every well-organized Institution, and u ell- 
conducted experiment, by which, in this Country or 
elsewhere, it has been sought to bring indusirial diifi- 
culties to an equitable and satisfaetoiy solution. 

— Commercial Economy will, as far as tlie diver- 
gence of the two subject, s allows, l)e treated in the same 
spirit as Industrial Economy. By enquiring with 
statistical accuracy into the commercial development 
resources, and mutual relations of nearly all parts oJ 
the Globe, the causes of the rise and fall of certain 
commercial centi’cs will become apparent with a power 
• of instruction, far above that of wordy warnings. 

— The questions of Protection and Free Trade, with 
many others of analogous* character, are more easily 
and consequently more frequently determined by dog- 
matief rules, but they will be more safely solved by^ 
thorough investigation of the particular circumstances 
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ut‘ tlie res]^)ective CoiintrieR, and the same ])r()ce^s of 
enquiry \vill lea<l to thi' adoption v'' International Ooin- 
niercia} so noted ‘Oally to Le I'onds of 

common ifiteiv.'.t and -/ermaiicisl irood-wiJl.* 

* X o 

— As ie|L>'ara.- the eentle aial yrndual ])ropagation 
of sound ^ not ioie- '•]' 'ndustri.d Eronomy among the 
Indas'trial Coinn.iinity at large, this lesult will naturally 
follow ^vhen the wholesoiuo ieaven of Seicric is intro- 
duced into th(' mirnlsofthe rising generation. Though 
in small quantity, it will by a s])ontaneous process of fer- 
mentation, expand and vivify the intellectual faculties, 
arfd pi;ov]ded their exercise be discreetly directed by 
those who wall have die opportunity of combining 
wilh the fumdioirs of a Teacher the influence of a 
Friend, we may look forward to better industrial times. 
The enlightened Enqiloyer will see more clearly how 
much the interests of his men are his own, and the 
clover Workman, alive a.id active in all the concerns 
of Daily Life, earnest and industrious in applying his 
attainments to his work, and intelligently thoughtful 
in turning them to the best account for ^he welfare of 
his home circle, will be ever ready to apply the same 
clear-headedness to social relations, in a spirit at 
once conscientious and conciliaiory.d) 

• 

(1) The f<)llu\\diiR u from a Letter \\hi(*.h I addressed in March 1867 to 
the Secretary of the jjabourerV Irieiid Society:- "It is through science 
tlfat the working man lay render his ])osition more secure by increased 
ability to earn, whilst he adds to the value of his earnings by an im- 
I)rov*ed and more thoughtful expenditure; and if master and man can 
both counteract high prices by knowledge and ing(Miuity, the chances 
are that they may thus be mutually enabled to live and to let live; and 
that hy ilreir umie '' efforts, they ^ay yet renew the best times of our 
industrial prosperity.” 
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SECTION 6.-FEMALE TRAINING. 

A praisewortliy desire is being manifested oti all 
sides, for a due development of facilities for the train- 
ing of Females in the various technical pursuits for 
which they are particularly well qualifie<l, and it is 
evident that this department of operations deserves 1o 
receive a full amount of attention, in carrying out the 
main and affiliated portions of the proposed system of 
educational machinery. A few explanations may how- 
ever be necessary in introducing this subject, to obviate 
misapprehension. 

Nothing is easier than to show that a Workman is 
likely to give more satisfaction if his intelligence and 
skill are assisted by a good training in the practical 
elements of Science and Art, than if such assistance is 
withheld ; but when an attempt is made to transfer the 
argument to the other sex, too many persons will try 
to stop the way with a barricade of hollow prejudice, 
strengthened here and there with real anecdotes of 
Girls whose heads were turned, or tempers spoiled with 
Learning. The fact is, that to the want of a discreet 
and judicious selection and adaptation of the subjects 
taught, is in most cases to be ascribed the failure of 
the teaching, j\nd that in female as in male education, 
the prime condition of success is that it should be to the 
purpose. This remark cxto^ids even to those young 
Ladies who are in a position to be ablet to select pure 
intellectual refinement for the purpose of their study,# 
and who can afford to attend fashionable*' Lectures in a 
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fasfiionablc neighbourljood. ft would be a matter of 
great iut-eiest to review the uuiDerous opportimitie.-' 
already coffered for acquiiiu^ a high slandard of 

cidtir^e, sliowiiig to v\liat exbuit the I'esults arc satis- 
factory of otbei vise, what fiirtli<‘r Institutions are 
re(]uired, ;^iTfd ^foeiall^ sj)eaking, in wbat directions a 
cultivated feinaf'- mind may find that satislaetory con- 
sciousness of lif/ic well i<peid^ 111 the hope oi wliicli those 
who, attempt, to soar above their natural sphere of 
actioTi, are so often disajtpointed ; but these questions 
might lead its too far from oiii present Programme, 
aild mpreover they are in a promising way of solution 
through the enlightened labours of the ‘‘ National 
Uijion ibr Improving the Education of Women,'’ orga- 
nized under the highest patronage through the praise- 
worthy origination of Mrs. Wm. Grey. 

Two chief classes of legitimate purposes meet our 
ijiquiry in the femal(‘ as in the male department of the 
operations of the pro])oscd University ; namely, direct 
training for Industrial or Commercial Occupations, and 
Training of Teachers. 


A. Training of lemnlcs for Industrial Pursuits, 

Several Female Occupations worthy of note will 
occur in the AnrlyticabKeview of Industries in general 
(Chapter V.), and a better opportunity than the present 
one •will then present itself for canvassing various 
matters of detail respecting Female Employments. In 
the. meantime H may be jaentioned that the scientific 
instruction invplved, is generally of a limited range 
and simple character. 
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B. Training of Female Teachers, 

\ » 

The introduction in the Primary Education the 
People of select rudimentary notions of the Natural 
Sciences, applied to the familiar concerns of Daily Life, 
is not by any means an advantage to he confined to the 
Boys. On the contrary, as far as the comlbrt of the 
Home and the health of the Family are concerned, a 
tincture of common sense based on scientific princi})les, 
is peculiarly necessary for those on whom in the natural 
order of things will devolve the care of the houscholci. 
A slight distinction may be made. For instance, the 
use of the Mechanical Powers is rather an affair for 
Men than for Women, but the many functions entrusted 
to the latter as regards food, clothing, cleanliness and 
the like, call loudly foi* a clear ap])reciation of what 
is right or wrong according to Nature’s Laws, and this 
appreciation is most efficient when it lias been acipired 
at an early age, and has thus become instiiiclive and 
habitual, i^ssuniing these jirincijdes to be recognised 
and put in practice, a change will supervene in the 
training of Schoolmistresses and other female Teachers 
engaged in Primary Scliools for Girls, even nefore marked 
than that; in the case of Male Teachers, because hitherto 
Science has unfortunately been considered as altogether 
uncongenial to the female mind. 

The means adopted will be the same for both se'xes: 
■^Firstly as regards the present Members of the Pri- 
mary Teaching Community, Mistresses no less than 
Masters will have liberal opportunities offered them 
by the^ local Technical Colleges and other Institutions 
affiliated to the proposed system, for^ learning the* 
“ Science of Daily Life,” and how to teach it. Secondly^ 
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th(? Central University will reckon amongst its essential 
duties, to provide the Training Colleges for Females in) 
less than tiiose f»r i\1ales, with Professors thoroughly 
qualified "to raise ftUure Mistresses to the required 
scientific standard. There is no reason why some of 
these Profe!SS(>rs„ 1 filing intended for Female Colleges, 
she aid not tliemselves he Females. 


dlie question of the assistance to be afforded by the 
Central University in reference to Schools of various 
descriptions for the Daughters of the Middle and 
Upper* Classes, is much more intricate, and must in 
great measure be influenced by the operations of the 
National Union for Improving the Education of Women 
of all Classes.<^^) In the meantime the following Courses 
of Insir’uctiori may lie pointed out as likely to be in- 
cluch^d in that assistanc'', and to be followed up with 
special Examinations and Certificates. 

— A Course on Female Pedagogy, considered both 
in its general bearings, and In reference to the various 
social levels. The Course should include the purposes 
to be aimed at, ai.^ the most appropriate means of 
attaining ^hem, fidding to the essential moral and 
hygienic rules and considerations, those appertaining 
to practical Schuol Manig ment and Discipline. The 
whole to constirnte that professional knowledge which 
everj person having c’’ -ige of a Ladies' School ought 
to possess.(^) 

(1 ) Address : Miss Louisa Brough, Secretary, Wemen’s Education Union, 

112 liromp1i)n Roaa, S.W. • 

(2) Besides the valuable materials for such a Course that can be obtained 
from the above-mentioned Women’s Education Union, I may point to the 
luggestive matter contained in a late Bulletin of the ‘ Belgian Ligue de 
I’Enseignement,’ and especially to the highly interesting description of a 
Model School for Girls near Rorschach, by the Lake of Constance. 
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— ,An Exposition of tlie “Science of Daily Life,” 
conforinaLle in its range of Elementary and Applied 
Knowledge, and in its level of difiiculty, to the. Grade 2 
Course proposed for Working Class Students, bM altered 
in the selection of examples as well as in tlie style of 
language, to suit a high mental culture and habits of 
social refinement/^) 

— Detached Courses on interesting branches of 
Science, specially arranged, and being either fui-ther 
special developments of those ineduded collectively in 
the foregoing range, or careful ada] Nations of others, 
such as Astronomy, Jfiiysical Geography and thejike: 

It is proposed that the Courses of Insiruction indi- 
cated under these three headings, and such others as it 
may be found expedient to add, shall be lield either in 
distinct Female Departments of the Technical Univer- 
sities and Colleges, or at special affiliated Institutions, 
and that the most liberal facilities for regular attend- 
ance shall be offered, not only to Ladies engaged in or 
intended for the directing or teaching stoff of Middle 
or Upper Class Female Educational Establishments of 
every description, but particularly also to Resident and 
Daily Governesses. — To establish in various parts of 
the Country, Female Scliolastic Training Institutions on 
the most approved principles, where the above attain- 
ments would be judiciously associated with a selection 
of the usual ones, to provide for a constant supply of 
suitable Prbfessors, and to organise reliable Exan>ina- 
tions with Certificates of uniform Standards, would be 
a work wliich the Central Technical University with 
its ubiquitous affiliations would be particulafly com- 
petent to undertake, and the satisfactory accomplish- 

( 1 ) It may be well to have also a more advanced Ctxirse corresponding 
to Grade 3. 
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ijielit of which, would be the nu^aus of vastly improving 
the chances of health and lia})]n'Tiess among futuie 
generatiyns. . It moreover thvoii|^h Science discreetly 
blended \^ith moral iitfliKmce"^, that young Ladies must 
learn the secret ef crf)wning life’s real enjoyment with 
tlie satisfaction of mahirig end -, meet. 

There are a large number of Occupations, some 
approacliing in charackx lO those we lave been 
considering, oi.liers shading ofl' 1o Industrial Pursuits, 
wirieh might be benefited by arrangements more or 
less similar to the foregoing. It will suffice to indicate 
by way of examples, those connected with Reformatory 
and Mission Work, wnth District Visiting and Poor 
Relief, with tbe care of the Sick, with certain forms of 
Domestic Service, &c. 


SECTION 7 -PUBLICATIONS. 

It has by this time liecome sufficiently apparent, that 
in order to be of real benefit, tbe proposed or any other 
National System of Technical instruction must acquire 
general acceptance aiid uniform interpretation for its 
scheme of Studies, lu metho-l of Examinations, and its 
standard of. A wards. It has also become evident that 
a Central Technical Univeisity charged with accom- 
plishing this result, whiL-,! ii will need, and must strive 
tft deserve the h arty concurrence of local Institutions, 
must cheerfully suppoia, Uie chief onus of ’organizing 
the operations, and providing ‘ the educational Rolling 
Stock ; the more so as it is only by means of several 
decided innovations, that Scientific Studies and Exa- 
minations can be popularized. Each of these innova- 
Ijions will successively be made the subject of special 
consideration in the following Chapters, but our present 
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purpose of getting H general and connected notion ‘of 
the modus operayidi of tlie proposed University, requires 
that a few moments’ attention sliould he bestowed on 
the literary oY editorial portion of its labours. 

Any jNSTuuen'TONAU Board or Committee that may 
be charged with preparing the Educational' Kcquisites, 
whilst the Architect is preparing the Building, will not 
have the easier task of the two. A great part of what 
will be wanted, in the literary line, will have to be 
created ; especially the popular Text-books hereafter 
described (Chapler lY. Section 5), giving in two pro- 
gressive Grades the Courses of Gkxkkal ScauNTiFiC 
Foundatiox, Elementary and Applied, of which every 
Student will be required to possess a certain knowledge. 
They will be troublesome to compile on account of the 
difficulty ex])erienced by high-fed minds in stooping to 
meet minds accustomed to a low diet. But wluui this 
task is done, the consciousness of the benefit conferred 
thereby on the teaching community, and through it on 
generations yet untaught, wdll be proportionate to the 
difficulties overcome. — in the higher Guides, existing 
Books^ or selections therefrom, will be utilized under 
advice and guidance that will greatly add to their value. 
(Cliaj)lei IV. Section d.) 

Another literary task of gieater magnitude will be 
to prepare two series of Industrial and Commercial Text 
Books; viz. a Junior Sei'ies of Handbooks correspond- 
ing to the ' requirements of Minor Students, and .an 
Advanced Series of Manuals suited for Major Students ; 
each series to be also printed for reference as a Technical 
Cyclop^dca (Chap. IV. Sect. fi). The prepaVation of 
these voluminous works, and their pubfication with an 
abundance of superior Illustrations at a very reasonable 
price, to say nothing of keeping them up to the latest 
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te(!iinical improvenionts by means of frequent Supple- 
ments, an<l of occasional new Editions, are labours of 
which only . a j)owerful Body, sure of the general 
appreciation of its disinterested e*xertions, could afford 
to grve the benefit to the country. 


SECTION 8-THE MUSEUM AND DEPARTMENTS 
CONNECTED THEREWITH. 

A. Visual Instruction for the Industrial Institute^ 
the TecJiuh'al College^ and the Central Uni- 
versitg. Leading rrinciples, 

ViSOAn Insttuk'TIOx, long valued in Germany under 
the Ttame of A)tsclmm7ujs-UnterrirJit, has deservedly 
obtained riincli favour in England, but still leaves great 
room for improveme.it. It is intended to be developed 
to the utmost at the Central tJni\ersity, both as regards 
its constant use, and also as regards the publishing of 
Diagrams and other Illustrations, more correct, better 
executed, and cheape'*- than it is possible for them to be 
suj)plicd as a trade speculation. 

It is in* the MusnuM Department gf the proposed 
University lliat Visual Instruction will display its 
varied resources with peculiar advantage. Though its 
Collections will necessarily depend to a considerable 
exlent on circumstances which cannot at present be 
foreseen, a number of points are ripe for consideration, 
involving principles and jjurposes susceptible of general 
application, which bring them within the compass of 
^the present Chapter, though they may occasionally run 
somewhat into details. 
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The Central Techuica.] University will liave attached 
) it, a d eclniieal College, and an Industrial Institute, 
lodels of organization and activity, and.esich having 
;s Museum Avhich will consist of Apparatus and 11* 
jstrations wanted from time to time for teaching* pur- 
oses, and as far as ju'acticable permanently displayed 
)r the instruction of the Students. Adding to ‘these 
3 positories that of the University itself, we see that 
iree distinct typical Museums will he otfered for pro- 
incial and colonial imitation. They will he very dif- 
srent in their scales of development, hut all tliiee will 
ave more or less for their nucleus and, starting-point, 
le Illustrations required for a Course of Studies on the 
inge of practical knowledge, preparatory and app)lkdy 
Inch has been described as the “Science of Daily Life.” 
An Industrial Institute of humble means may be 
Dligcd to content itself with a com-se of the simplest 
andard, namely Grade 1. — Of the a})paratus, Dia- 
rams, (diemicals, &c. appertaining to the i)i’e])aratory 
[vision, only certain portions are suited for dis{)lay ; 
at a highly instructive little Museum may be formed 
; a small expense, and in a small space, with the 
lustrations of the second division, representing as they 
) in methodical succession, the several Departments of 
OMESTic and Sanitary Economy. (See Chapter IV. 
3 ct'on 1.) It is evident that an intelligent Student 
specting Class after Class of this Economic Collki^ 
ON, with 'a printed Course of familiar Lectures j’n 
ind, will have as near an equivalent to the advan- 
ges of oral teaching as can well be desired, and 
irticularly tlult it will tifford him an excellent 
minder if he has already heard the Course. Even 
this humble Grade the origin and process of manu-. 
3 ture of many of the Articles will tiecessarily be 



VISUAL INSTRUCTION. 


95 


Sect. 8.] 


1 


illiiBtrated ; for it would Lc impossible otlierwi§e to 
convey a Efficient idea of tlieir nature and relative 
value for wsg. Should the Institute include a School 
of Design; many of the Art Illustrations required for 
its use, may as hinted elsewhere, be permanently dis- 
played to good advantage. — Eespecting other features 
of instmctional or recreational develo[)men^, I cannot 
do better than again refer to the papers published by 
the ‘‘ Working Men’s Club and Institute Union,” 150 
Strand. 

In the Museum of a Technical College, devised 
for a more compi-ehensive and advanced study of the 
requirements of Daily and Industrial Life, the Techno- 
logical Illustrations will assume increased importance, 
giving as far as possible an insight into the rationale 
of all the most noted Industries.^) Associated with this 
Groundwork of Practical Knowledge will be : — Istly. 
Illustrations of Aid, imre and applied. They need not 
be very numerous, but should be carefully selected, so as 
to present a choice variety of marked types,^^) — 2ndly. 
Any available materials susceptible of attractive and 
instructive display; such as: Illustrations of the 
Zoology, Botany, Geology, or Archa3ology of the neigh- 
bourhood ;(®). Astronomical, Geographical and Historical 
Charts and Apparatus; Models of Mhchinery, &c. 


( 4 ) In each locality particular attention should be paid to the Illustra- 
tions of Industritvs prevailing in the neighbourhood. , 

(2) *Some of the Indications given further on in reference to the Art 
Department of the University Museum, would equally fipply to the case 
of a W('ll-dovelopcd College Collection. Tlie value of Chromo-lithography 
for rcjiroducing at a cheap rate select works of tlu' best Masters, haa 
alrea ly been ^nentioned. 

(3) ‘‘ The muscumFr of less importtmt towns are generally very incom- 
plete. They too often consist of specimens unconnected with each otherj 
th% gifts of travellers possessing little or no knowledge of natural history. 
When they are the I'hsults of the lalx)urs of some local naturalist or ol 
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3rdly. Anything that may be found suitable for display 
in conneetion with the Mathematical or Classical 
Studies carried on at the College, ' . ♦ ^ 

Generally speaking, it will be the policy chprovincial 
Technical Colleges, to unite within their walls every 
Scientific, Artistic, and Literary Instruction of which 
their District may be in want ; for where resources are 
limited, as in most country Towns, strength lies in Ihe 
concentration of patronage. In a vast and wealthy 
Metropolis division of labour becomes possible and 
desirable. Whilst other branches of Eclucatio]! aie 
attended to by other Institutions, (^ach in the spirit u)! 
its calling, the special task proposed to be entrusted to 
the Cenfral Technical University, that of organizing 
and maintaining an improved educational status of the 
Industrial Community, can only be accomplished by 
that practical and utilitarian sjfirit which charactei izcs 
Industrial Enterprise; and in its Museum as well as in 
its Lecture Halls, nothing will as a rule be admitted, 
which has not a bearing on the technical success or 
physical well-being of the Industrial and Commercial 
Population. 

As in the Institute and the College, the principle 
will be upheld ot first making the proposed Studies 
point out wfiatever objects they require by way of 
illustration, and then displaying for the best advantage 
of’ the Public, as well as of the Students themselves, 
such of these objects as are suited for display. ..The 
more purely scientific Apparatus will probably be 
accommodated in or near the Lecture Rooms, but with 
the ol)jects illustrating Science and Art applied to 


some provincial society they are exceptional, and sometimes of great 
value.'’ ‘Fourth Report of H M. Commissioners on Scientific Instruction, 
&c , Aftril 1874. 
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Dixiiy Life and Technical Industry, will be constrycted 
an EdiicaTional Museum, intellijf^ib^e and profitable alike 
to the Students ^peci;dly conceijied, and to the rniscel- 
laneojis "Visitors repiesenting the thirst for knowledge 
of the*ncighbouihood. And here it must be distinctly 
remembered, ilr-it ab ' sine qua .i(»i of the success of a 
University inteiided to be patronized by tb- vVorking 
Classes, it must L.e situateu in a AYorking (dass Locality, 
clieap, iiidiisIriouK, decent and not overdone with culture, 
where People are not lastidious about the cut of a coat 
or the material it is made of. 


B. Rules for (ruidance in CoUectim] Materials. 

The majority of the old Public Museums have been 
the creations of opportunity rather than of deliberate 
design, and consist of g;ifts rather than of purchases. 
Consequently their growth is oftem distorted through 
wealth accumulated in one department, whilst another 
remains jKiverty-stricken, c-i is conspicuously absent, 
and there is an uncomfortable incongruity aUnit them, 
because they have k enriJ-cd with coPections formed 
with diflerent view^s Irom those with which their first 
nucleus was jiinduced. Ihen again a large proportion 
of the Museum Curiositjoc' ^ -ought borne by travellers 
fri)m distant climes, are sensational rather than educa- 
tional ; or if they sup; missing links i|i scientific 
series, they speak to the learned, and ary mute to the 
Working Man. For these and various other reasons, 
if we subpiit to an impartml analysis the benefit sup- 
posed to be conferred on the masses by the" frequent 
inspection of Public Museiftns of the old type, we find 
that it consists* more in rousing the intellect than in 
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feeding it, and less in mixing recreation with study, 
than in preventing its being mixed with vied. 

The Museum of the Central Technical fUniversity 
will be got together on different principles. As, soon 
as the general Schedule of the proposed Courses of 
Study has been made out, and the necessary illustrations 
of every kind have been ascertained, these will be 
mentally digested together with the intellectual require- 
ments of the surrounding Population, an eye being had 
at the same time to the available means and space. 
Thus a few distinct Collections will suggest themselves; 
each of these according to its nature and f)urpose wjll 
divide itself on paper into Classes, Sections, Groups and 
Sub-groups, and on this canvas. Science and ComTuon 
Sense will assist each other in methodically inscribing 
the future conteiits of the Museum. To make the list 
for each Department sufficiently complete, the assistance 
of special Experts will be called in. To prevent any 
Department from expanding out of due proportion to 
the rest, special zeal will be restrained by general 
supervision.(^) 

The Working Proguamme being completed, and a 
place devised for everything, tlie task will begin in 
earnest, of getting everything to its place. In the 
practical accomplishment of this, a certain discretionary 
power must be allowed, and considerable fertility of 
expedients called into action ; for resources which one 
has had reason to reckon on may not always justify 
one’s expectations, and on the other hand certain sets 
of articles may come in, rather beside the exact line, or 
out of due proportion to others, and yet toa valuable 


(1) Respecting suggestive Inventories and Working Programmes that 
may be inspected at the renovated Twickenham Economic Museum, see 
the Note at the end of the first Section of Chapter Illr 
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to "be refused ; but on the whole, if tlie Progran^me is 
really the wojk of experience, forethought, and dls- 
intereste^ilGss, and the same principles preside over 
the expeiiditure of e liberal subsidy in realizing it, the 
proposed Musemnwi !! rapidly a ccjuire sound educational 
efficiency^ and in de-. season bee<>me an acknowledged 
rriodd of its kind. 

The willingness of Miinufactnrers and Tiadesmen to 
come foi‘waj d wiih their contributions on such occasions 
fo) the sake of the advertisement, will he turned to 
account as far as it is found to work in the right direc- 
tk)ri ; but implicit confidence must not be placed on this 
resource, whiedi is often too much relied on. Eager- 
ness for increased publicity does not always proceed 
from consciousness of merit, and the best industrial 
gems are sometimes kept away by shyness, or the pride 
of Wurth. A certain amount of expenditure will be 
^vell employed in filb'ng gaps left by speculative gene- 
rosity, and in procuring for instructive censure at the 
Lecture Table, articles wliich if accepted as donations, 
would become entitled to silence. It is generally the 
etiquette of Public Museums to avoid the responsibility 
that might be incused by explaining the merits or 
demei’its of the various Art^’^des; but the Central Tech- 
nical Uidv^^wsity, strong in its unbiassed *sense of duty, 
and in the practical abihiies of its Piofessors, will make 
it* a rule to affoa J, through the Labels and Handbooks 
of tlie Museum, no less than through the Verdicts of 
the Laboratory and Lecture Hall, a plain 'and salutary 
guidance to all who seek it. 
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C. Rules f 07 ' Guidance in Arrangeniefiicmd 


Istly. Tlie construction of tlu^ MiiRKUM/like tliat of 
every otlier part of tlje University Knilrlin^’s, will be 
in strict accordance with its puT’pose, and its general 
style of Decoration will be a lesson of neatness without 
pretence. 

2ndly. The Stands, (llass Cases and otljer Fittin^G;s 
and Appliances of every kind, will he tbou^htfiiiry 
selected or contrived with a view 1o the followi]i^‘ 
desiderata : — 

— Adaptation to space and li^ht. 

~ Easy eonv(‘,ya.nce to the Lecture Hall of ])or- 
tivons of the Collections not possessed in du])li- 
cate. 

— Easy interj)olation ol‘ uncxj)ected additions, or 
exchange of unsati si actor v Articles or Diagrams 
for better ones. 

— Convenience for keeping Pictorial Illustrations 
and other accessories near the i\rtio!es to which 
they appertain, and generally for compactly 
grou])ing together tlie often heterogeneous be- 
longings of each Subject; references being made 
to those wliich on account of their bulk or other 
causes" must be placed elsewhere. 

— Convenience for close inspection of objects 

( 1 ) Various Illustrations of tlic devices and appliances adopted for 
these purposes at the Twickenham Economic Museum, are preserved 
in the depository erected on part of the site which it occupied before its 
destruction by fire on the 5th of April, 1871. 
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requiring it, and ior sliowiiig a good ainouut of 
surface with ^mal! quaui'dos, ejj. flat l)OttlLS, 
a^d* g]az‘, ] I)' \es witli UiOveable l)otloiiis. 

*— Exclnsion Dust and Smoke. Preservation 
from li' iH'^s, Damp, and oilier (fauses of de- 
U'V'idraron. 

— Kaeiliti < for freconmt Cleaning. 

Ifl-fdv. All reasonable precautions will be taken 
against Fire, bv appropriate modes of Construction and 
Ma,terials, fiy a ready Wa1er-rjiip])ly, and by good 
- ]7\‘actiga-l regulations. 

•itidy. The order of the Departments in each Division 
o!‘ tlie Museum, and of tlie Articles in each Department, 
will, ;is nearly as conveniently ])ossib)e, t^e that adopted 
in tlie Courses of Studies, and in the corresponding 
Text. Books ; so that tbese may be used by tlie Students 
in dieir regular visiis vo tlie ajipropriate parts of the 
Museum, after the respective Lectures or Lessons. 

5tlily. In ordei* to secure the full benefit of the 
foregoing suggestion, the arrangement >1 the Stands 
and other Fittings, and of the passages or gangways 
between them, will ; ■ such to induce even the casual 
Visitor to tnke things in it‘oir proper order, lie will 
he guided by suitable indications, and* refen-ed occa- 
sionally fiom one part ul tbe Museum to another, as 
iTom one Chapt^ i lO another in a Book. 

(ithly. What is safhwmit for an advanced Student, 
would be bewildering for a Beginner. • Accordingly, 
cerlain indications, as for example Tickets of a par- 
ticular colour, or bearing the words “ commonly used,” 
will point out to him for special notice the things that 
every one ought to be acquainted with, and a special 
duidebook will tell him all it is most essential he 
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should know about tliem, in so companion-like a \tay, 
as to leave the least possible room for regretting the 
absence of a Demonstrator .C) It is evident ^.that any 
intelligent person desirous of mastering a given range 
of scientific or technical information, who in successive 
visits to a Museum thus organized, attentively collates 
what he reads with what he sees, enjoys as nej'ir an 
approximation to, and as good a substitute for, a series 
of oral Lessons, as can well be devised. He has not 
the advantage of witnessing experiments, or of being 
able to ask questions, but he has that of adapting his 
visits to his leisure, and his progression to his mental 
strength. 

7thly. Instructional Labels in bold type will court 
the Visitor’s glance, and forcibly imi)ress on his mind 
condensed abstracts of information particularly de- 
serving his attention 

(1) The plan of having the objects orally explained to successive groui)s 
of Visitors has been tried, but not found to answer where Visitors are 
numerous. 

(2) When first 1 Wgau organizing my Economic Museum, 1 intended to 
have everywhere in convenient iiroximity to tlu* various articles displayed, 
Instructional Labels, giving the required information concerning them ; 
and this plan was carried out in a ])ortion of the Food Department ; but I 
found that if adopted throughout, it would add too much to the difficulty, 
unavoidably great, of arranging a multitude of illustratlonB of all kinds 
within convenience of inspection, and moreover that the few persons who 
would take thc^ trouble to read so much jirinted or written matter, would 
prefer taking it home with them in the form of a Hand-book. I consider 
that in the enlarged Food Collection instituted at the South Kensington 
Museum, and isince removed to Bethnal Green, a wise course has been 
adopted in displaying only condensed abstracts of pithy information, 
which could be prhitcd in large typo siid read at some distance. The Col- 
lection of these Labels, especially of those giving food analyses, is liighly 
instructive, and has proved of great seiwice to many local Museums, 
including my owui, to which they have been courteously distributed. 
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D. The Econmik Colledion.'^'> 

« 

• • 

Tlic Collecti‘.M of all otlierH will equally benefit 
tbo Public* al and ib ; I'uiversity Students, will 

Ik that ill us (rating tla‘ A])] dications of Science to 
Domestic and Sanitary Economy. The Science of 
Daily Life, as ahead y stated. Las two Divisions/^) 
The one consisting of a groundwork of Elementary 
Science is not easily taught by motionless display, and 
Visitoi’s who .wish to see its paraphernalia, will be 
recommended to see them in action at the Lecture 
Table. The other Division on the contrary, extending 
over ihe ])lctuTesque ground of Apt lied Science, is 
])articularly adapted' for supplying to the Public at 
large, in an attractive form, the principles of Health 
and Comfort, whilst at the same time, as the origin and 
progressive majnifacture of many things must be gone 
into for understanding their nature and value, it sup- 
plies to the Technical Studeni, excellent Technological 
Practice. Accordingly this Economic Collection, 
developed on neaijv the sai iC plan as that j)roposed for 
a College Museum, but on a vastly expanded scale, will 
reo'lve every caio and attention that fnay render it in 
all respects a standard f r general imitation, and a 
•liational place • f reference. 

tl) Tho word Economic applied to a Collection or Miisenm, implies when 
taken in its fullest sense, that the contents illustrate Domestic, Sanitary, 
Industrial, Educational, and Charitable Economy.— A brief account of 
tlie Economic Id^vement, and ff the foimatiou of the Twickenham 
Economic Museum, will be found in the next Chapter. 

(2) See the Syllabus in Chapter IV., Section 1. 
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E. The Industrial Collection.^ 

Besides the amount of technological Tllustralions 
which a])pertain to a complete Economic Collection, a 
gi'eat many others of less general interest, will be 
required in an Institution where Technical Industries 
will he constantly the order of the day, and where 
their study will l)(i pushed by some to its utmost limits. 
It will therefore have to be considered to what ext(mt 
the technologic<al should be separated from the econ 
noraic Illustrations, and transferred to a distinct Indus- 
'riiiAL Collection. Among various ])oints that will 
have to be determined respecting the latter, will be the 
question whether new Inventions and Inqu’ovements 
should be exhibited for a time as such, in a special 
Depariment. 


E. The Commercial Collection. 

t'oMMEKCK that su])plies Daily Life with its neces- 
saries, and manufacturing Industry with its Raw Mate- 
rials, is well entitled to have a division of the Museum 
to itself, where many of these things may be exhibited 
over again, under the entirely different light throwi\ 
on- them by a geograj)hicaI classification ; that is to 
say, by arranging them, not according to the purp6‘se 
for which thef arc employed, but according to the 
Country or Region which supplies them.(i) Charts of 

(1) The late Sir William Hooker, to whose enlightened administration 
Kew Gardens owe so many useful attractions, fully admitted the princij)lo ^ 
that ditferences of purpose, classification, and explanation, may make very 
distinct Museums with nearly the same materials. It may he remarked 
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Geological,, PI 1 . si^al aod Mi'i-orological Geography, 
with othej’s s1lo^' 'eg ^lie coiE’i j :eiit ranges •>! natural 
and artifilial prodiae ior. Tahir. of(J(>inmercial Statistics 
hronglit to tlu niosL striking form of visnaf expression, 
and in shoit er'’thlng lliat graphic illustration or 
])rint('d n,iaftri can icgitimaielj do, will he done to 
en nance tlie ])];c‘ticarl value of this Oollection for all 
interested in coicnercial transachons. 


‘ (i. The Art (hUrrfioiLS. 

The* extent to which it may he desirahle to develop 
the Art Uallery oi’ the University Mnseimi, will in 
some measure he in inverse ratio to the facilities which 
the ])roposed Ustahlishmeiit may ])ossess for iiiterconrse 
with South Kensingtoi] and othei* Art Centres, and in 
dii‘e(.'r ratio to the d( sir hlencss of a local (Collection. — 
For the present ii may suffice to allude to the following 
])oints. 

— The various Schools and liigli-art st Aes of Paint- 
ing, Sculpture and Architecture, will be inpresented 
as thoroughly as * ' 'nnst,.i:ces luay admit hy typical 

exam[)les, ciirelully selected for the instruction of the 
Public as well as of the Students. A critical Guide- 
book or cjdiiJiMj (C misone' dll ])oint out in detail the 
beauties and delhel;* of ea(‘h work, as well as the general 
character of eacli Sch< ' and Epoch. — A dioughtful 
consTderation will be devoted to the ({uestign of SruJECT 
in Painting and Sculpture, and every endeavour will 
be made to icun^ not onl^^the visual tastl, but also 

that an Economic Collection will display a far greater number of arte-Ies, 
a^d go far more miimicly into every interesting particular concerning 
each article, whilst uncommercial Collection will multiply the specimens 
of a staple article by a far greater number of places producing it. 
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the ^^STHETic SENTIMENT of the Working Classes. *The 
principles of selection to which Art Galleries; owe their 
origin and mode of, growth, differ too often i:om those 
which would best conduce to popular improvement. 
The commercial value of a Picture, which exercises a 
greater influence on the appreciation of advanced Con- 
noisseurs than they are always aware of, is to a great 
extent determined by other considerations than intrinsic 
merit, and the mere fact of rarity may make up for a 
multitude of sins. Sometimes admiration for a piece of 
foresliortening or some other technical difficulty, sought 
and conquered, carries all before it; at other Hmes a* 
style of outline which would make a false impression 
on the minds of our Designers, and if imitated by them 
would lead to stiffness, is not only pardoned, but viewed 
with interest as clmteness of contour ” in the produc- 
tions of some of the early Italian Masters, for instance 
FiiA Angelico and the Bellini, because mental allow- 
ance is made for initiative genius. Similarly a ready 
(‘xcuse is found by an Amateur for the (juamtness 
of certain old specimens of other schools, which if en- 
trusted to Students not properly imbued with the spirit 
of the thing, would simjdy lead to caricatures. — There 
are certain associations and conventiona*litie8 in the 
classical refinement of the upper classes, which rightly 
or wrongly, have a 23otent influence on their appre- 
ciation of the moral element in works of Art; but 
those whose eyes and minds are yet comparatively in 
a state of nature, may jierceive nothing humanizing 
in the most artistic representations of bodily torture, 
nothing edifying in the most masterly renderings of 
voluptuousness, and nothing elevating in a drunken 
scene, even though portrayed by a Teniers or ^a 
Brauwer. The sulyects painted by the latter in 
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parficular arc*, taken from low life, of the mosf iiii- 
pleasing ilass. From the exl.raoi'linary skill displayed 
in the cJeJiitioi., tl^* excellent cqjouriiig, the correct 
drawing, and the lii*' and character of the design, they 
fetch a high prjc ; bnt this appreciation of connoisseurs 
should not j^eem o them a placu the Galleries of the 
Povjple. A gall a it would be of questionable ^‘xpediency 
to exhibit without comment, the anachronisms of costume 
which disfigure certain jirodiictions of noted artists, 
as for example of Eassano and evmi of Ekmerandi', or 
to display without exjilanation landscapes either deviat- 
• ing from nature, or copying from nature elfects whicli 
are not wliat one would call natural, or violent archi- 
tectural ])erspectives which are only right when the eye 
viewiiig them is at the proper 
— h rom the consideration of the various styles into 
whicli oil-])ainling divides itself according to the nature 
tlie subject, whether History, Genre, Portrait, 
Animals, Landscape, Marine, &c., we pass to Paintings 
in Water-colour, and thence to a number of subordinate 
branches of the Arts of Design, the res pective capa- 
bilities of each ofwliich should be illustrated by types 
meriting study am* imitati >n. The same applies to 
the v arious. Polygraphic .'^rts, that is to say, to the 
Arts producing multi])liea impressions of casts. 

— Either incorporated widithe foregoing or arranged 
separately, as be found expedient, will be select 
Chronological lliustraLvn.s of the origin aifd progress 
of certain branches of Art. — If this Bepartmeiit is 
properly attended to, it may check the retrograde 
tendency observable in some branches after they have 
reached a certain degree of efficiency. An instance^ of 
this is afforded by Lithography. At certain times too 
the style of Polygraphic Art selected for a given class 
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of 8uJ)jt;cts, say Priiils of local Scenery, is less effe(i^tive 
without being chea])er than one previously i^a fashion. 
This tendency inighf similarly he checked^ 

— Distinet in character, as exhibiting the practical 
means ratlior than the intellectu.al aspirations of Art, 
will he a Technological Series, showing- foi- each notable 
kind of Ai'tistic Productions the materials and 'a])p]i- 
aiices used, and exem])lifying every successive stage of 
])roccss. 


H. The Mime J)eparl)itenL 

I 

Allied to Art by poetical affinity and humanizing 
power, and at the same time supplying, as we shall 
soon see, materials ol’ more than one kind for Visual 
Insti’uction, Music next claims our attention. — It would 
he inexpedient that the Central Technical University 
should interfeic with the work of the Academies of 
Music, that is to say, with the advanced teacliing of 
professional Uocalists, Insti-uiiRuitalists, and Composers ; 
but it will be (juite within its ])rovince,-— to pro- 
mote in general, as a matter of priiiciple, the judicious 
and frequeiit enlivenment of industrial toil with in- 
tellectual and physical lecreation ; and ^xondly ^ — to 
promote in particular, by all reasonable means, the 
diffusion among the Working Classes of MuSJC, the 
most elevating of all recreations. Thus for instance 
we may imagine in a part of tlie Building not reuiote 
from the Museum, Class-rooms for vocal, instrumentai 
and theoretical Music, to which the University Students 
of all denominations will bS invited by instruction of 
the right soit on the most easy terms. A particular 
invitation will be addressed to persons preparing them- 
selves for Science Professorships at Training Colleges, 
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;iTKl*al«o to Hcliool masters arid Scluxilmistresses who 
may, as meiitioued elsewhere, come to the University 
for directjifisiniriion in tJie 80:^ nee of Daily Life, and 
the way of teiichin^ :t in Lf inentaiy Schools. Vocal 
Musif associato'l with tliai instrncti(m on the same 
])rinciplc of 'sljuwitiy how to ‘Nteod knowledge to the 
marhnuDi^ hy r* diicing diflicuities to the auahham^ may 
through the insi i iimentar.} vd’ these popefr' Teachers, 
hecoiric for the riMOg generation a source of manifold 
enjoyment, and a real cltann against evil. — We return 
to the snlject of Visual Instruction hy entering a 
.spacious Music Jdall for choral, orchestral, and vo’nd- 
hand practice, along the walls of which are displayed 
Illustrations ol* the history of Music, and of the several 
systems of Notation and Tuition used In various coun- 
tries, rogetlicr with an assortmemt of good and cheap 
Instruments for the Million. Here may be seen the 
ingenious contriva.nces levis(M for beating time, and 
for the autographic notation of Music improvised on 
the Piano; also the appliances used in ordinary Music 
Printing. Here too, if not mure conve''dently located 
elsewliere, may be exhibited the interesting collection 
of illustrations of v.. ' us km Is, w.oited for the technical 
Instructio]! of Artisans engaged in the several branches 
of the manulacture of Mu, heal Instruments. 

1 . Miscelhneons Deparfnients. 

The question of healthful bodily exerc^isc of ^ arions 
kinds, of Gymnastics and Athletic Pports, Swimming, 
Drill and the like, has redhived sufficient attention of 
late years to produce many devices of which Models, 
Drawings, or other representations are well worthy of 
display. They will however find a place in the 
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Hygienic Department of tlie Economic Collection, 
unless they should be so numerous as to deserve being 
formed into a distinct Collection. , ’ 

Emigiution has so much importance as* a last re- 
source for unsuccessful industry, that everything con- 
cerning it will be gone very thoroughly into by the 
Professors of Industrial Economy, whose business it 
will be to see that the peculiarly favourable oppor- 
tunities offered through the relations of the Central 
University with all parts of the Emj)ire, be turned to 
the best account foi- collecting reliable information of 
the kind that intending Emigrants i‘e<[uire. Any useful 
guidance it may be possible to give to the swarm from 
the industrial hive, either by the organizing of special 
Lectures in the proper localities, by the publication of 
special instructions, or otherwise, will be quite within 
the circle of the Central University’s initiation and 
supervision, though not ])erhaps of its direct and con- 
tinuous action. Still more evidently within the range 
of its attributes, will be to promote the formation of 
Museums of Emigration at London, Liverpool, and 
perhaps at one or two other eligible places. The only 
question, and that merely one of convcaiicnce, which 
will depend in some measure on the site ^selected for 
the Central University, will be wliether a Model Col- 
lection of this kind should be included in its own 
Museum, or be originated separately elsewhere.— A 
small collection of special requirements for Emigr^ts, 
&c., with indications of “ Self-help for Emergencies,” 
and contrivances of all kinds for lightening labour, as 
well as means of safety pfotection and convenience 
under the varied circumstances of travel, formed a part 
of my late Economic Museum ; but I perceived that t© 
do justice to so important a subject, a sjtecial Collection 
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wou^d be Required, which I contemplated either as a 
Department of the East Loudon Museum, or as* the 
leading Ac^ture of a distinct establishment uniting 
every device for securing to Emigration the essentia) 
conditions of success. The following are the lieads of 
the skeleton ^Program! lie which I drew up with a view 
to a “Museum oi Emigration — 

IstJy. The Hioice oi ihe future Fctherlaiid. 

2ndly. The Exodus. 

.‘Irdly. The new Home. 

Ithly. rnstruction and I'ccre.itioii for self and tlie 
- • ^rising hxmily. 

The deviations from the ordinary routine of Domestic 
Economy which occur in the life of a Soldier, or a 
Sailor, and indeed in many other special pursuits, 
deserve being made the subject of particular attention 
in their respective s]>ecial Institutions. An interesting 
example of one of these is afforded by the United 
Service Museum, where much care has been bestowed 
on collecting whatever might, under i^eculiar pro- 
fessional conditions, promote personal health and com- 
fort. — It is in its l‘'J''i Wour +owards Institutions of this 
description that the Ceniial Technical University will 
be able to sliow the diflhreiice between* obtrusive in- 
terference, and the welcome' influence of disinterested 
asti stance. 
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]\Ie(ws for '/mrpagathfj Visual Instruction. 

Ill ()rd(3r to g‘ivo ;ictlvity and life to tlie dispensing 
of practical lienefils and assistance by the (^enfral, Tech- 
nical University 1o affiliated Institutions, far and near, 
it is proposed to organize among ilie Students and 
Junior Professors, an Association for carrying on b}' 
partly remunerated and jmrtly gratuitous Labour, 
mental and manual, the following and other analogous 
operations, which are mentioned in connection with the 
Museum, because in or near it more than anywheri* 
else, will the recpiired resources of (‘very kind be con- 
centrated : — 

— To furnish on demand full Instructions as to the 
general ])rinciples of selection and classification which 
should guide the formation of local Museums illus- 
trating DoiiK'stic, Panitary, Technical, and C(3mmercial 
Economy. For Institutions supplying suffi(;ient data 
concerning the local industries and resources, sug- 
gestive Prograiiiines and classified Lists of Desiderata 
will be specially prej>ar(‘d. 

— To distribute.' Samples, Models or Drawings of the 
best and cheapest Museum Appliances, with addresses 
and prices. Also indications for turning to the b^^st 
account every means of ])reservatioii and disjday, in- 
cluding makeshifts that may be available where better 
appliances cannot be had. 

<1 

(1) An opportunity will thus be created for tf'sting under favourable 
circumstances the ]U’inciple of the Oornell University, previously adverted 
to, of mixing in the Studies of Artisans, a sufficient amount of remuneia- 
tive work to help tliem through their term. , 
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—5 To dfetiiljiite In^tnictioruil fjabcls printod in hold 
Type; and •to >^npply in.sti'Uufioiis and iiiformatioti Tjr 
preparing Gnid*>])or 

— To prej^are foi h(.:ng supplied at a very scale 
• of clmrges, coieplete S(‘ts of lllustraiions of the Science 
of Daily Life S' nn of t) e«e Sots will he got up in 
the sijn])lTist and cheapest style of material cad work- 
manship, in o. to ' 't the limited resources of 
Primary Schools a. id small Industrial Institutes; others 
in a rather more exj)ensive style foi- Institutions of a 
higher classi 

^ — Particular attention will he jiaid to cheajiening 
the pToduction of models and a])paratus illustrating 
Mechanics and Machinery, on account of tlieir utility 
lor technical instruction, and their usual expensivencss. 

— Particular (Uicouragement will also he afforded to 
the sini])lified production of Models showing the hest^ 
('onslruction of tlie. Premises, Fittings and Appliances 
used for Technical i rocesses. 

— Production of Models for instruction in Crystallo- 
grajihy, Stereometry, and Ih^vdiig from the Solid. 

— Production at >‘educed rates of Phototypes, Chro- 
molithographs, ph- '*ra])h^''^ MaiTH* Lantern Slides, and 
every other siiccessiul means of Illustration for Instruc- 
tional ]uir}>oses.(^’) » 

— Dislril iiti‘>n at co^^t p"ice of educational Prints in 
vjirious styles, and. of certain other requisites for Art 
Schools. , 

— Distribution and Exchange of Sjoecime]^'^ and 


(,1) For an aLCount of the lii{rl#y successful iisi nindc o( the Magic 
Lantern and its congeners in scientific, historic, and otlier instruction, 
see ‘jjes Mondes,’ edited by the indefatigable Abbe Moigno, nie Uerrard- 
J*alissy, No 11, Paris, A Catalogue of the slides, &c,, may be obtained ot 
the iniinnfacturers, and A. Molteni, me du Cliriteaii-d’Ean, No. 44 

I 
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Samples of all kinds for Museum or Cla^-roonv In- 
struotion. 

— Gratuitous agency for the purchase .a| id trans- 
mission of, Articled appertaining to scientific and 
Industrial Instruction/!) 

— Active Correspondence with home, (lolonial and 
foreign Institutions, on all matters relating ^to educa- 
tional and industrial progress. 

Various other measures might be suggested as calcu- 
lated to fiicilitate the spread of genuine practical know- 
ledge, and as likely to be very acceptable to provincial 
Institutions with limited means ; but the foregoing 
enumeration is sufficient to sliow the thoughtful as well 
as disinterested spirit, which will prevail througliout 
the operations of the intended University. 

( 1 ) To this iiiiglil be added any mi'ans by whicli the distrilmtion of sur- 
plus speciincus 1)y the British Museum and other wealthy eoUeetions might 
1)0 lacdlituted. Tlu' autl'orities of the Britisli Museum should ho cm- 
powored to dnpose, hy gift, iii favour of local niuseums of any s_[)ecinienfi 
wliicli may be ascertained to 1)0 duplicates.”— Bourih heport of H. M. 
Conmiissiouors ou Soioutilh'. Instruction, (fee. 
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FACTS IN SUPPORT OF PROPOSALS. 

SECTION 1 -ECONOMIC EXHIBITIONS AND 
MUSEUMS. 

Bavin iji tTc two preceding chapters sketched the 
venei’nl jd'.yslogiiomy of the proposed System of 
rechiiical EducatioTi, a,iid shown the adaptation to 
iad) (/llier of its se\<‘ral features, it is time that I 
iliould Ciller into the origin and rationale of some of these, 
idducing facts in support oi‘ those pro])osals of wliich 
To expediency may not he self-evident. This kind 
)f jiistiiication is paj licuiarly recpiired in respect of 
Te princij)!es wiiicn '.ave gelded me in determining 
vhat Seieiiii^c Knowledge AVorkijig Men want, and 
low tliey may acquij'e it. ft is necessary to show 
diat tliese jirincipies liaAe n')t been biassed by a con- 
aection with or p eJilectlon for any particular depai't- 
inent of Science, but ha, resulted from a Concourse 
:)f circumstances peculiarly favourable for studying in 
various forms, popular ignorance, its consequences, and 
its remedies. • 

For more than thirty years of the earlier part of my 
lifi^ I dwelt alternately in France, Switzerland, and 
Italy, and thoug4i hampered by infirmities resulting 
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from several severe accidents, I could so^ far identify 
myself with the lang'iiages and usages of widely differ- 
ing lo(;alities, as to he able to compare witl^ advantage 
the intellectual and physical condition of their respec- 
tive Working Populations. Thus 1 became more and 
moi*e convinced : — that much praetmal benefit 
would accrue to all nations, if they would adopt on 
principles of good fellowship, a cordial interchange of 
useful notions, habits, and contrivances; and sccondl//, 
that still grea.t(U' advantages might accrue from bring- 
ing the united excu'tions of science and inventive in- 
dustry, to a direct and constant bearing on the require- 
ments of the Million. 

Considerable difficulties however stood in the way of 
any scheme for realizing these views. Everywhere 
ignoi’ance and habit ke])t back improvement, or only 
allowed it to progress slowly in given grooves, and 
engend(ri’ed an unthinking prejudice against new 
devices, and especiaily against those of the foinigner. 
Then as regards the willingness of Men of Science 
and Manufacturers to sloo]) as it were ih minister to 
tfie wants of the Million, the kindly spirit or the pious 
sense of duty wliich might have prom])ted this, were 
too often found wanting.^) — Even among the Clergy 

(1) The fallowing remarks on this subject are from a Memorandum 
which I broneht out in the spring of 1855 : — 

■ “ If we look at the usual Exhibitions of Industry in this and other 
Countries, ’'..^e see there articles of ornamental and external beauty, or of 
elaborate and costly workmanship, rather than of real and durable utility 
to the Million;' wxll-paid additions to the luxurious enjoyments of the 
rich, rather than ill-paid contributions to the comforts of the poor. Or if 
we take patents as a criterion, we aee that by far the majority of patented 
inventions and improvements are luought out with a view to emolument 
or renown, and that they are accordingly addressed to those privileged 
classes which deal out money and reputation.— Manufacturers, tradcsijicn, 
and ipechanics, wo^-k their inventive abilities in a business-like manner. 
Men of Science, more specially so called, have not yet, generally speaking. 
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wbof^ true iTiterest it wn.s to lie as in former ag*es 
tlie foremost ])ioneers of nscTul Imowledgc, too man r 
were igiiolant.e:. -ngn not only not to care for Science, 
but even to ri-yard it witii a}>[)reliension. 

These facets ii ^t conveyed to my mind by my con- 
tineiital expbii nee, vrere aftOiv* irds more strongly 
imore^sed on it, by a special knowledge of tiie wants 
and resources ot Hritisli workmen, aeqniied dui‘ing an 
appreiiiicesbi}) of many years a; Member of the Corn- 
mi ib^e of the Labourer’s Friend Society, under the 
cliJiirmanship* of the illustrious ])hilanthropist, Lord 
Shaftesbury. Tims arose my idea of advocating in 
this country and on tiie continent, the formation of 
j)ablic colleetmns of the objects best calculated to meet 
the wants of tiie Million ; collections wincli while they 
taught the rationale of kind, quality, and adaptation 
to purpose, and brought into prominence the best 
r .casting resources, niigiit powerfully stimulate and 
satidy guide the further exertions of Science and In- 
dustry, It was obvious that these collections might 
be in the form of permanent Museums, and that in 
this way could best be developed tlieir instructive 
character ; or that } inigl i, simply be in the form of 
temporary Exhibitions, and +hat this was the plan best 

attained to mvh a iding in Oii^ e nntry, as to be able to lay aside the 
thongbi-R of tlicinselvc T and their lamilies. liven amatenrs, though their 
position may raise the.iji aoove pecuniary considerations, are seldom above 
the temptation of hrioging ou; i which may he conspicy-ious, in pre- 
ference to that which might he quietly useful. In short, the homage of 
kno\vh‘dgc and ingenuity is very naturally paid to th«so who can best 
give ail acceptable return; and wliilst every applianeo of Science and Art 
is called into requr .iion to meel, tli^ fastidious fanci‘'S of th(' rich, and to 
supply novelties for the cravings of fashion, the requirements of the 
humbler classes are comparatively overlooked.— The sum of this is, iiiat 
w^ must do all we can to make it suit the pecuniary interest or the 
personal feeling of inventors and producers, to attend to the wants of 
the Industrial Population,” 
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suited for starting the movement, offering^as it Aid to 
Exhibitors a more attractive chance of puVHcity and 
distinction. 

These views after liaving b(*en sanctioned by tlie^ 
Council of the Society of Arts in 1852, obtained in 
July 1855 the active support of the Iduhinlhropic 
Conference lield at Paris. The ibllowii g res7)lulion 
was adopted at one of its sittings 

“ La Reunion (‘iiiel le v,cen, eoiifoi-ineni'nit aiix viics 
exposees dans le nicmoiiv de M. TwiniMg, (jifil soil 
coiistitue dans les divers ]>ays nn ninsee econ()ini(pie 
])(U’manent, on sei’ont reunis et classes’ tons les firticles 
destines a Ihisage domestique et qui so distinguent par 
des qualites d’utilite, de solidite, et de boii niai'che, ainsi 
(|ue les ])rocedes et les appai'cils qui se I'apjiortent a 
riiygiene et a rassainissement des • liahiialions, des 
at(-h(.'rs, etc.” 

A special t'oiniiiittee was at once appointed for 
selecting throughout the Universal Exhibition, tlieii 
o|)en, the articles most conspicuous for ehea])ness, use- 
fulness, and good quality, and tlaMiks to the h’ieiidly 
assistance of the Commissioner-general, M. Le Play, a 
Gallery of Domestic Economy was imrugurated on 
the 15th of 'September. Its succt^ss was sucli that 
M. Augustin Cochin (‘xpressed himself as follows in a 
Report ])re[)ared on behalf of the Conwnittee : — 

• ^ 

“Desormais, aucune Exposition universelle ne doit 

avoir lieu sans qu’un large espace soit reserve a lexlii- 
bition speciale des objets ifitiles au bien-etre physique 
ou au devcloppement intellectuel des classes les plus 
nombreuses de la societe'.” ^ 

The^ principle thus initiated gained everywhere such 
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rea(fy acceptance, tliat nearly every International Ex- 
hibition held on the Continent since that time, has 
devoted k department to means fpr the improvement 
. of t]^e condition of (he Working Classed, and that 
several important ^ exhibitions have been held in various 
countries, for th; distinet purifise. Among these 
are particularly •serving of mention the Domestic 
Economy Exhibition organized on an extensive scale 
at Brussels in 1850, by tbe illustrious Belgian philan- 
thropisi,, M. Ed. Ducpetiaux, and flu; great Amsterdam 
Exhiliitiou of a similar character, lieM in 1809 through 
‘file a^airtions of* Baron Alackay. 

There is one jioint to which 'I particularly wish to 
draw attention as connecting these details with our 
])reseni jaiipose; namely, that though the domestic 
and sanitary roipiireinents of the AVorking Classes were 
originally thought l.ty some too vague in their circum- 
.NCilption to (jonslit’i'e a manageable subject, yet when- 
ever in the A^anious countries, men devoted to the 
welfare of their respective Industrial Fojmlations have 
taken it ii]) earnestly and methodically, there has 
been in their sevaual ranges of ideas a very satisfactory 
conformitv witlj ( aii other, and with the original 
Prog ram me, in all essen+ia’ jiarliculars. 

AVliilst however Temporary Exhibitions of the fore- 
going kind are, when well directed, of immense advan- 
tage for giving w manufacturing industry an impulse in 
tho required direction, ana for inducing the ^ontaneous 
juxtaposition of articles which it would be otherwise 
very (lifficult to get an o|)portunity of compa'^ing with 
each other, yet I felt all along that the most practically 
useful lessons would be those taught by Permanent 
\jollections, organized on more strictly educational prin- 
ciples, so that one might not only see the things to be 
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adopted or avoided, but learn at the same time tlie 
“ reason wliy.” It was in tliis spirit tliat I began in 
1850 to form at tOe House o)f tlie Society of Arts, 
tlie permanent and decidedly educational collecti^^n of 
the tilings appertaining primarily to Uomkstic and 
Sanmtary Economa", and subsidiarily to Industrial, 
Educational, and Cliaritable Economy, which from its 
beiijg thus devoted to Economic Knowlkdgp:, took 
the name of Economic Mcsmum. 

The Food Dejiartment was exliiliited in embryo at 
South Kensington in 1857, and gave rise to Dr. Play- 
fair’s admirable Food Museum.(^) Tlie next }^€ar it 
was transferred to the Polytechnic Institution, where 
otlier classes were added. It was evident however 
that my infirmities precluded any satisfactory develop- 
ment of the collection at a distance from the place of 
my abode, and accordingly it was removed in 181)0 
to a capacious building erected for the ])ur])oso close 
to my residence a.t Twickenham. My intention was, 
after sulHciently working out its various (Iq)artmeuts, 
to consign it to some suitable London Institiition where, 
besides imparting instruction to numerous visitors, it 
might serve as an induci'inent and a convenient 
pattern for tlie establishing of analogous’ collections 
in all parts ot the country. — My hopes were foiled in 
a melancholy manner through the destruction of the 
Museum liy fire on the 5th of April, 1871 ; but together 
witli many valuable Manuscripts, ojie thing still more 
valuable has remained to me, namely, the experience 
acquired through diligently^^ devoting so many years 
to what may be called the practical manipulation oe 

i 

(1) See the fifth Report of the Science and Art Department of the Com- 
mittee if Council on Education, 1858. 
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THi^: iRKQiJipMKXTS OF D.M' Y LiFE. That experience 
bears Inti'r alia •)n tin followini?; points : — 

• 

Lstjy, tile deteriib’iiij^^, sel*‘ctiii^, and classifying of 
tlic departnieu;, of Economic KnoAdedge needed by 
the bulk of*tlu‘ p< pa ‘ition , 

2nd]y, * the ^electing or devising of ihe Articles, 
Models, Diagrams, and represcritatif'ns best suited 
for tlie A'isual illur^b'ation of tliat Knowledge, and also 
of the best, eliea])est, and most compact appliances and 
contrivances' for displaying the same. 

_ ^ 3rdly, tlic devising of the most eflective and acccj 'table 
nh ans (<.)r diffusing tlait Knowledge among the Work- 
ing I'^opulation at a distance, supplying at the same 
time a .^nbstantial Scientific Foundation. 

Tl discussion of these ])oints in their direct relation 
to the duties (d' the proposed Central Teelinical Uni- 
versity, Avill be the subject of the following Sectioiis.ti) 


(1) A laiikliiii:' liaK been creeled ^'nrt of tlie sii oecnpied by the 
I'oniicJ* Musciini, wlicrc pcrKoiiB interested in the propiigation of Practical 
Kiio\vlcdg(' among the Industrial Population, have at their disposal the 
following rc'Hources ' — 

— A Jiibriny of UoferMice. 

— liivcntoiios, Working Progr urn ' s, and other manuscript documents, 
calcul'ilod to fiicsliiatc the formativ..i of Economic and Commercial Collec- 
tions of vaiious 'all!) as. 

— A Sliow boom e mtaininff a selection of tlie most appropriate Stands, 
Cases, Glassware, La! Is, and other Museum appliances. 

— A Laboratory, AYorkslio] ' lists' lloom, and Jlepos^tory for pre- 
])ariifg and storing Sets of Illustrations required for circulation with 
gratuitous Courses of Popular liccturcs, (See Section £lnf this Ciiapter.) 

— Programmes, Questionaries, Candidates’ Cards, Prize Certificates, 
ancl other items '-c, .lectod uith tli^holding of Artisans’ Exiuiunations in 
Elementary Science. (See Section 5 of this Chapter.) 

The Building still retains for purposes of correspondence the name of 
‘ j|Twickenham Economic Museum.” Enquiries and other communications 
to be addressed to the Superintendent Wm. Hudson, Esq. 
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SECTION 2.-RANGE OF ECONOMIC KNOWLEDGE 
REQUIRED BY THE INDUSTRIAL POPULATION. 

It would be difTicidt to imagine a more interesting 
occupation, or one better calculated to give a thorough 
insight inio the re(]uii-emcnts and resources of the 
TYoi'ldng Pojadation, tlian that of collecting, examining 
in all their details, selecting, and arra.nging for .'^rmal 
study, the infinitely varied articles which come within 
the scope and ]K.)wers of display of a full sized Economic 
Museum, either l>y actual presence, or through the 
proxy of a Model or a Drawing. Neithei' is any pursuit 
likely to tempt the studious l^conomist into more diversi- 
fied ex])crimenis of classification. He tries successively 
the theoretical a,nd th(‘ practical pfincijile, the arrange- 
ment accoi’ding to origin, and according to pui'pose, 
and most ])ro]nd)ly ends, as 1 have doms in adopting 
a compromise between them ; occasionally sacrificing in 
some measure tlie stia’ct logic of scientific affinities, to 
that intuiiive appreciation of common sense impres- 
sions, whicli tends lo make classification pleasant to the 
mind, and easy to th(‘ memory. Another expedient 
which I found very effective *iii keeping selection 
and arrangement in a practical direction, was that of 
assuming that I was lecturing to mixed, but chiefly 
Industrial audiences, on the means by which they 
might hope to prolong ^ife, and to promote its 
rational enjoyment : — The discourse thus originated 
in my mind would naturally lie about what wgfe 
wanted for supplying a (xuide-book fo the proposed 
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Mi'ffieiim, .whilst tlic required Illustrations of every 
kind would he exaelly suited f(a fe)rming^ the Museum 
itself. • ■ ^ 

Tiie suhjf^ef which natui.Jly presents ftself first in 
reviewing- my vim-- ^ nee of an x\i hsan’s requirements, 
is one of suei inraiiioiint. iiupui '.nice that a few words 
01 special coiis’^^m^jxtion ^vill demand no ape!og;y. It is 
the Home to which his thoughts I'ccur even as he 
toils, and wIku c^. they fain would nestle in an imagery 
of ^‘oindort and re]HW‘., hut are 1>9 often met with a 
cold and cheerless reality that drives them to ihe 
-Pulih’c House.’ It w^'uld he ir]-(devant to enumei’ate 
the many as])ects in which Dwc'llings Ileform has 
prescnfial itseli’ to me during tlie years in which I 
made it tlie suhjcH^t of my special study. There are 
however one oi' two points which must, he ])articu]arly 
kepi ill v’ew in arrangiug this ])ort.ion of the studies 
of Artisji.ns, and (I - corresiMjnding Economic Illustra- 
tions, especially the model Economic Oollection at the 
Cential Uni\orsity. 

Dweli.tngs ItEEORM foi* heiiig carried out on any- 
thing like the hcale recpiired hv vast and urgent 
necessities, deman' the n.utuul co-operation of the 
Capitalist and the Worki' g Man. d'he latter can do 
much hy imosting his savings in hrlcks and mortar 
under well devsed ami wisely managed organizations; 
But he can do more hy an intelligent appreciation and 
acgeptance oi* accommoviaiion provided on ah extensive 

• 

(1) 4 number of manuseript documents are available for perusal by 
pcrsoiis specially interested, at tboiLibrary in the n- w Ahu>cum nuildiiig, 
together with a selection of Books bearing on this subject, and a more 
conipre.bensive list of them. These ]m\)licationB may be divided into two 
Categories; those which chiefly aim at bringing into relief prevailing 
defects and errors .with their consetpiouces, and those wliich deal with 
the various proposed forms of improvement. 
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scale by that wholesome mixture of good-will and fair 
returns wliich may he called 7 \munerafive ph Ihmt/iropy. 
Often, the good-will has been there, and tlie capital 
has [lowed abundantly ; but the result has been a 
failure lor want of judicious a])])lication. Often, on 
the other hand, we have seen endeavours as judicious 
as they were generous, baffled by actual want of appre- 
ciation on the part of those classes for whose direct 
benefit they were made ; not to say \)y stolid apathy 
or wajiton pi*ejudice. Nothing of nil this would 
have occurred, if the minds of rich and poor had 
been clarified with that scientific acumen which fit- is' 
now sought to introduce. It will be shown in the 
proper place, that the Second Division of even the 
Grrade 1 Course of General Scientific Foundation, pre- 
scribed as the minimum of Science for the Industrial 
Classes, will ailbrd a good opportunity for impressing 
on them in these times of Typhus and Cholera, the 
life and deatli importance of Domestic Hygiene; an 
opportunity which will largely increase in the second 
Grade Course. Then, besides serving to suppoid oral 
teaching in the Lecture Hall, the numerous illustrations 
of Dwellings Reform publicly displayed in the Univer- 
sity Museum, will address their Visual Instruction to 
those who build, as well as to those who inhabit. First, 
attention will be roused by startling representations 
of .the ill-siiuated, ill-contrived, crowded, and squalid 
habitation^ which both in Town and Country ^till 
bid defiance to Ihe laws of health, notwithstanding all 
the arguments of Science and the eloquence of Philan- 
thropy ; then will follow, partly displayed, and partly 
in portfolios for reference, a carefully classified Series 
of plans, elevations, working drawings, models, &c,f 
of all the most successful designs for the erection of 
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improved Dwellings in Tewn and Country, as well as 
for the a-daj)1aiion oi‘ exi^ding oi-.s. From this (fcntial 
]leposit(:tf;y, m-eni’ ^-d witli siicli^ enliglitonod impar- 
tiality as to desei'C the ( 'j-oporation of 'the various 
Bodies and Inr'vid^eils most endeent for services ren- 
dered to till' Vv'ill ])e .^applied abundantly to the 

provinces, sucii Illustrations as are susceptible of multi- 
plication, and nest calculated to give Impeius and safe 
guidance b» the movement. 

After these jmeliminary remarks due to the im- 
portant branch of economic ijiquiry through which 
-I^as led to tljc study of the rest, J will proceed to 
give metliodically concerning my late Economic 
Museum, sm'h details as ai‘e necessaTy for understand- 
ing the Educational System to which its development 
has giadually led me. This Synoptical account may 
at ihe same time afford convenient guidance to persons 
chaiged with directing the arrangement of the corre- 
sponding portion oF the University Museum, or \\ith 
preparing smaller Economic Collections for other Insti- 
tutions. 

The Twickenhaiii Economic Museum was divided 
into 9 Classes.^b Tlie idbiury of Reference which 
formed tlie ninth, had a room to itself; the other 8 
classes, with the exception of cumbersome articles 
which were placed vn a^i annexed space, were con- 
tained in a IJ' ll about 80 feet long by 30 feet wide, 
divided lengthwise bj ^ows of Stands, int© 4 parallel 
gangways or passages.^^^ Along both, sides of these 

(1) A ProRrrirr' o fiTniislioa wilji a Plan may he had on application. 

(2) The Stands whic;li were nricido of deal in 5 and 10 feet lengths, were 
so coiiKtrueted as to supply both wall and counter space. Sjx)cimeiis may 
he Keen witli the other ap])lianco.s in tho present Display Boom. If 

*uHed in a Museum adjoining a Lecture Hall, they might ho mounted on 
Castors. • 
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passages, the Exhibits of every description were 
arranged in due order of sequence, so that in walking- 
up along the left side of each passage, and down along 
the rig] it side, the Visitor would naturally inspect 
the several Classes, with their respective Sections and 
grou])s, in due order of succession, as one reads the 
Chapters and Paragrai)hs of a Book. 


Synopsis 

Of the chief Series of Illustrations in the late 
Twickenham Economic Museum. 

CldSfi I. — Emioinic Architecho’e. 

Pkeliminaijy Dhi’AHniEN'i . — IFomo^ of llic J’ooplo ill foimcT times 
and in foreign Comitrics. fixisting luTkiiig pkiees of i)estilenee 
and d<3moralizati()ii, 

Clasmm1':i) 8mui>s or MoimEs a.no J)E":j(iNN.(l) 

(tIIOUJ' 1.— lUPaii Jlwclling.s on ilie External (lallery Sy .sfc'iu. 

rPauip 2. — T^rljan Dwellings the Intinmal ('orridoj System. 

(Iroup a — [IrUan Dwellings on the s_\stt'in of r];it,s, wjlli two or 
moio Tenenieiits on (aeli lloor. 

Givoui 4. — I'lhan Dnildings »4’a mixed ehaiaeto) .(2) 

Gliour o . — Uenovated and adapted Town Houses. 

Gkoop G. — Model Lodging Ifonsiis. 

( 1 ) Tiiis Department was one of t lie most e(>m])leto. The models made of 
Cardboard or AA'ood, were of Yery hhujiIc Avorkmansliij), being merely 
intended for the instruetiou of ixi’sons nnaecnstoiued to obtain an idea dl’ 
a Building fropi e Tlaii. They have been entirely clestro;)ed, Imt some 
of tho Designs, tliongli partly burnh arc still suseeiiti l)Io of being iised 
by Architiets, and an Inventory lias lieen preserved supplying various 
details ; also forms for eolleetiiig St.itisties of Jilodel Dweiliugs. 

( 2 ) Among the plans that have liecn jf-eserved, is one for a large Building, 
partly on tho external gallery and partly on the internal corridor system, 
intended to unite at moderate rents, apartments for Families and Club 
Chambers for single Artisans, with every desideratum in the way of 
health, comfort, and educational advantages. A description reprinted^ 
from the ‘ Builder ’ is also available for iiis})ectioii. 
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Group 7. — jBulmrban J^wellinj^s : conipriBiiig Snuill HoiiBes or 
* , (JcttagoB arruiigod i > ro\\N, and Biiited for tlie siibu 'js 

of a Town ^ r tlic Btriiols (U a Village. 

Group 8.— Kiiral IhveKii.gs of ov< ■;> description, fonuing several 
• sulpgruM[t. * • 

Gri^JP 0.-- Si'ltc! Foieign Gwollings. Cite, omnicrcs, kc. 

Group K).— IIa})i-’ ,‘ioTis .-‘jiii rived foi ]*e'ailiar purposes. 

* ScU fjToiij, . — Jlwelliiigb lapted for special circuni- 

. * stances of cliiiiato or le ;ality. 

h. — rants’ D\v<>lliiig^’., 

r. — Moveable liweliings, Caravans, &c. 

d. -Tents. 

e. — Oainp Huts. 

• /. — l>arraeks. 

[f. Guard Jiooms and Shel lei H. 

* //.- Ijiving acconimodation on boaid of 

Ships, llarges, kc. 

(juoup n.— IJoines, Asylnius, Hospitals, it<i. 

Sid>-(/roiq) a. Homes for Sailors, Servants, kc„ 

/y.— Alins Houses and Asylums for the 
, agt'd and disabled. 
c . — Hospitals and Intirmaries. 

//.- ’hiieiis. 

e. - Dormitories for the Houseless Poor. 
Group 12.— P>uil(b’ngs for Educational purposes. 

u. — Ih'fuges and Asylums for destitute 
Ciiihlieii. 

— Eeformal ories. 

'• -Schools. 

<f. Mi'chaiiics institutes, Working Men’s 
Clubs, &c. 

— E'’ueationul iMuseiims. 

Group i;'..- I’ulilie Ih'inking Fountains. 

Group 14. — Public Baths alid Wash-bousos. 

^ROiJP 15. — Farm "^^actories, Grtoarics, Dairies, Slaughter-houses, 
Markets, i^7c. ’ • 

Gitbup 16.— Soup Kitchens, Cooking Depots, Eating and ^Coffee- 
houses, &o. 

Group 17. — Applicatioi's of Sanitary construction to Factories, 
Workshoiis, and fAher places of crowded resort. 
Group 18 . — Mortuaries. 
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. Di!;taii,s of CoNSTnucTioK. 

• ' • 

Models, Diagrams, (fee., showing the Lest modes of Construct iun 
of House-Drains, Foundatiuiis, Wallwtirk, Partitions, !^oors, lioei^ 
Stairs, Chimneys, Dust-shafts, Sanitaiy Conveniences,* Doors, Win 
dows, (fee. 

Class ] f, — Materials for Building ami for i '//rnifure. 

Illustrations of the Geology and Chemistry of the Kooks.- Edu- 
cational Series of the most useful vaiK'ties of Si' mo Commoioial 
Series of the chief Building Stones. — Lime, Muitar, and vurion.N 
Cements and Stuccoes. Concrete and Artiiioial Stone. As] halt 
and its substitufos.— Slag and other available igneous compoiimK,— 
Bricks of various kinds, including hollow bricks, glazed bricks, 
fire bricks, <fe(j. — Tiles fiu’ paving and roofing. — Slate.— Miscollcinooiis 
Koofing Materials. Metal Kooling. 

Growth of Exogens and Endogens. Botanical Series of Woods of 
all kinds for constructive and dc'-corative puj’poses. Commercial 
Series of the chief kinds of Timber, with indications for selecting 
them according to juirpose, and using, the.m to the best advantage. 
Biowcrvation of Wood and other materials from diy rot, decay, and 
combustion.— Iron as a Building Material.— Varieties of Wd’ndow 
Glass and processes of manufacture. — Whitewashing and Dis- 
tempering. Painting in oils; mateiials and processes eligible, or 
the reverse. Staining, Giainiiig, Sbiiieilling, (fee.— -Puperhaiigings ; 
block and cylinder })rinting. 


Class III. — Fixtures., Furniture, and Household 
Fteusils. 

Educational Series of the Metals most commonly used, and their 
Alloys, with lllnstratlons of mining, smelting, casting, laminating, 
perforating, wire drawing, nail- and screw making ; welding, braz- 
ing, soldering, tinning ; bronzing, lacquering, japanning, (fee. 
Building Ironmongciy ; including fastenings of every descrijition, 
and a priced series of articles required for a Model Dwelling. — 
Appliances for water supply. Filters.— Appliances for gas snpidy. 
— Appliances for warming, cooking, (fec.(l)— -Select serial examples 

(1) Grates, Stoves, and other cumbersome articles were collected for 
more convenient display, in a special part of the building, considered 
as au Annexe to ill is class. , 
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of household *ware and furnitnro supplied by the Furnishing Iron- 
monger and Cutler, the Earthen wax o, China and Glass Dcalfir, the 
Cooper, Turner, Brushmakor and Basketmakor, the Upholsterer, &c. 
These serie^ were intended to illustiato |xmong other points the 
following processes and stages of manufacture; various ways in 
'whicll things are mad(^ ii this country and abroad, and the relative 
advantages ; various ii I aices in which tho stuHed furniture, carpets, 
and the liloi, prevail .e in the Dwellings of the Working Classes, 
might 1)0 replaced l>> her appliances with a great advantage to 
health, .ind witliout incieasc'd expenditun or sacrifice of real com- 
fort/l) — 'j’lieie wea- * also in this Depai'tmeut, estimates illustrated 
with actual specimens represtmting gradational assortments of Hard- 
wai’c. Ear ilien ware, and Glass Articles, ^'lapted to 3 or 4 Grades 
of requirements and means, from those of a T nhourei’, to ihose of a 
Sk^led IVorkman, Jforeman, or Clerk with first-rate emohiraei' ts.(2) 


C/cs9 I V. — Texiik Afateriak, Fairies, and 
JiUotldng, 

Edu(Mti(mal IllustraiioTiS o'' Spinning, Weaving, Bleaching, and 
llyeing with its alln d pKn^isses; fast and fugitive colours. — Textile 
Mah'iials as produced, and in various degrees of px'eparation for tlio 
Loom; including Hemp, Flax, Jute and other analogous Fibres. 
Cotton. Silk of various kinds, vv’uui. Hair. — "’ urs. — Leather, 
its various modes of preparation and chief varieties. 

Matting. C^arpeting * Druggets ; Fells.- Ilorsohair Fabrics, — 
Fabrics for curtains, bcii ong, hoi.se and table use, and for all 

(1) Tlie subject of Furniture lia> by some been considered beyond the 
capabilities of inasli.ition of an educational Museum; but my experience 
enables mo to aflirin without hesu.uioii, that if due pains be bestowed on 
the#selcetion of points lo be elucidated, and on the choice of moans of 
illustration, a great deal of attn^-i -Vf. yPsual instruction, possessing con- 
siderahlc liygienic importance, and borrowing valuable suggestions from 
foreign countries, can be satisfactorily got together in a moderate amount 
of museum space. 

(2) Tyjiical series this description, with estimates appended, are when 
prepared conscientiously and with much selective care, well calculated to 
chock wasteful expenditure, by showing that cheapness need not neces- 
sarily preclude efficiency or tastefulness. It is however necessary to 
r^ise such collections from time to time, on account of the cliangcs 
which supervene in the price of articles, and the rate of wages. 

K 
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descriptions of under and outer, summer and winter (^lotliiig. — 
Trimnfings, Fastenings, and other miscellaneous aceessories and 
ornaments of Dress. 

India-rubber and GuDa-percha ; tbeir preparation, '' and appli- 
cations. \\'aterproof Fabrics of various descriptions, including 
Macintoshes and the like; •Leather Cloths; Oilskins, Fainted Vable- 
covers ; Floorcloths ; Kamptulicon, Linoleum, (tc. 

Articles of Aitarel selected as htung suiled for certain branches 
of industry, or as conspicuously uniting oonvenienco and apprO])ri- 
atencss with cheapness and durability ; including : — Ilabcrdashery, 
Hosiery, made-up Apparel; Head coverings, Foot coverings (rhaus- 
sures) and the like, with illustrations of the respective processes of 
manufacture. — Priced Lists of articles forming complete outfits 
suited for various circumstances of ago, sex, occupation and 
meanR.(l) 

The best safoguaid against an excessive subserviency to the 
dictates of Fashion in matters of Dress, is the possession of clear 
scientific notions as to what is best suited to a given purpose, and 
clear artistic notions as to what under given circumstances may bo 
most becoming. There is perhaps no more agreeable or mon^ 
effective way of acquiring this enlightened ap})reeialion, than an 
impartial study and comparison of the costumes used under various 
circumstances in various parts of the world. Under this impression 
I displayed along the whole length of the (Nothing Departnienl, an 
appropriate series of cosmopolitan piints, and gladly availed myself 
of the willingness of the Science and Art Department, for exhibiting 
the actual woi king-class costumes brought liom China by Dr. 
Bowring, which 1 associated in geographical sorpience with dresses 
of Peasants and Artisans from other Countries.' 2) — E(pially in- 
structive in a Hygienic pednt of view, was a collection of ( 'lothing 
for Infants used in different Countries of Euiope, which had been 
displayed at the Brussels Economic Exhibition of 185C. 

(1) A number of these lists, extending u])wards from the requirements 
of a Ijad beginning his Apprenticeship, or of a Girl first going to service, 
were prepared for me at the establishment of Messrs. Silver, and included 
complete outfits ^or Emigrant Families lionnd for distant regions of widely 
differing climates. 

(2) The best part of these Collections having been deposited for the sake 
of greater puhlioity at the Crystal Palace, were destroyed in the fire which 
consumed the “ Tropical ” end of that Building. The remainder shared 
the destruction of my own Musenin. 
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('liss V.~ iood. 

• 

TI^h Dlvisioi) ^ an E(‘onoinio Mnsonm surpasses perhaps all 
otliors ill inicjesT ’j, ’.o llie > ist, and \ari(Hl scope it aftords for 
praciioal i^ipru\s .uv ot linoiip^h sci*. ntilii. le.scarcli, ruid +0 the peoii- 
lia., sifiiahh'iioss ( F in<*st of llio information arrived at, for being 
conveyed or hiippoi'i* <1 by Vise i iiistrmdion , v^dhonl Inch indeed 
many iiuporta-nf, deiii; would be almost unintelligible. This led 
me to tlu^ ado])iion of vai ions new Mimeum appliances and devices, 
inclu'ling the use (d Insii-iK'tional Lalxds ( Bering in close ]m)ximity 
to tlm ]-esp('etivo articles, concise summaries of iisii’ul information. 
It was thus tliat I ('ndcav(uircd to make easy and ])iofif;d'i(.* the 
slucy of Food Fcommiy, e\' 11 to tlu'se who had not had the advan- 
tage of a ]U'^vious acquaintance with the sciontitii*. piinciplcs on 
waicli it depend . 

I l)av*‘ tlioeigliout been (lonvinced that the plan adopted by some 
of o'lr I'iost emincait men, of 1 educing food articles to their nltimaie 
(\uislilnents in computing*the value of Dietaries, is unsatisfactoiy, 
as so mncli d ]>ends on the pmperties of the proximate Constituents 
c!‘ whleli those artich.'-. ‘iv.‘ coiuposiid. Theio would in fact bo no 
ditriculiy in pi’oving t'lat the amounts of Carbon, TTydrogen, Oxygt n 
and Nitrogen, which grouped in tlu‘ form of certain pioxiniate con- 
stituents produce a wludcsonu' mool wmdd, if (dhfTwise grouped, 
produce indigestible or unpalatable, articles, and u\en poisons. 1 
have iiCGoidingly nd<q>tf'd the plan histly, of endeavonrhig to give 
tin' Student as eleai n ' os as 'siblc of the Fioximatc Consti- 
tuents of animal and vi'gi'tahh. Food, their cbemicid nature, and 
their nutritivif valu(‘, and tln>n oF j-eviowiiig seriatim all the ordi- 
nary l\iod sidi^iances, a])])lying as far as possible to each, the test 
of a Froxiinatc AnaiysisXl) ^ 

yiic following heads of classification arc mainly selected from 
those of the origin.nl Woikimr r-^ogramme of my Museum. (2) 

• 

( 1 ) The present Dis])lay Eoom contains a small ^ollaction designed to 
illustrate these priiicijdcs. It comprizes, firsth, introductory Placard 
Labels joving oiVIn. s of the ])i.ilos(!»|)h.v of Nutrition, ' ccondly, a series of 
Proximate Constituents with full explanations of their properties and 
thirdly, visual Illustrations of Proximate Analyses of the Cereals. I’or 
tJiese Analyses the metrical system of weights has been adopted. 

(2) A copy of this rather voluminous Manuscript is kept for inspcctiou. 
It may prove convenient as constituting a tolerably full list of food articles, 

K 2 
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ft 

f rUELI]\lINAl{Y DEl'AimiENT. 

El(']noTitary notions of tlio Chemistry of Food and Nutrition.— 
Composition of tlioiriim»Qi ]h)dy. — Froxlmato Coustitnehts of Food, 
with Jn^tructional Labels p;iving their TTltimaie Analyses, and 
leading propoities.— '^1 Vansinntations of organic matter by natural 
means: ■saeeliarine, vinon-, and acetic Fc'nnentations , ]mtiofaelion. 
'J’raiismntations by artiiicial means. — Classified In’st of processes for 
the rreservation (tf Food, with specimens and drawings. — Synopsis 
of Foods naturally njiwbob'SonK', or rendered so by various causes. — 
Synopsis of common admixtures and adultcjatious, with indi(‘ation.s 
for detection.'!)— Culinary Sci(uice; Eatioinile of its ojierations. 
How may be made palatable that wbicli is wholesome, and cheap. — 
Diet and DietarieB.(2) 


Food Auxieiakiks. 

AVatkr ; Its extensive prevalence and its value in Food (juali- 
tics which fit it for drinking, culinary pnrpos('s, keiping, (as in sea 
voyages) washing, Ac.: d’ests, and means of pm ification.— S\ia . 
its value in Food;(D le.ading vaiieties. 

Food sui>i-i.ied by the Ammai. Kinodom.'S) 

Zoological Synopsis of esculent spiaues. — Com))osition and nutri- 
tive v'aluo of the several ])aris of Animals, such as Bones, Flesli, 
Blood, Fat, &c. (Jelatin; its culinary uses. — Diseased jr t.iinted 
Meat. 

elaborately classitied, and also as serving to illustrate the i»lan reconi- 
meaded in Section 8 of the previous (Jliapter ot formiijg a IMiiseiim 
according to the indications of a thoughtfully pre]iared yet sutlicicntly 
ehutic “ rrograminc!/' and not of leaving the relative deVclopiinuit of the 
various departments to the uneven bias of chance donations or of contri- 
butions made in an ad\eitjsing sfurit. 

( 1 ) IndciKuidently of this synoptical table, tlie chief respective adultera- 
tions were sIkavu near eacli article Ihroughont Ihc class. 

(2) I found it practically convenient to display the dietary tables in this 
part of the Class; otherwise 1 nnglit liave preferred reserving this sdbject 
for the end of the'-Food Department, as a Corollary of its teaching. 

(8) See Dr. Lankestcr’s Food Lectures, p. 127, and Dr. Carj)cntcr’s 
Manual of Physiology, Dh ed., p. lOh 

( 4 ) See Dr. Lankester’s Food liccturcs, p. 37, and Dr. Carpenter’s 
Manual of Physiology, 4th cd., p. 102. 

(5) In the greater part of this Section of my Museum, pictorial illusii;a- 
tions were considerably preponderant, on account of the difficulty of 
preservijjg actual specimens in a state suited for close inspection. 
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MfM]vrvLi\: Domestic and W.'ld, Incliulinp; foreign avuilablo 
resonices. DirI' (land 'onl watm ) classified like the fort'gliiiig 
Ki:pi'ilks. Fisji. l-csfi '.,)tor and ^'a indigenons and <i11hm wise.— 
J^^IIKRL-Fisiri ( Vi^stacea and iMoDnsi.t,. — Tk4^s: Yaiioiis^lvinds ; modes 
of |)]‘es(o vatlon. — M il:;, various Ivinds of riesorved Milk; Butler; 
ClieeJo; proenssc.s . od aiudinncos. 

• 

, •Fool) .^Or>PLlE ) J'.Y 'I HE VEGErAPLE K[NGi)OiM.F) 

Botanical Synoj^ a.> of Food ' n]odying riants. 

Till': (k;uKAi,s, in leding all notafio ])roducts, preparations and 
processes, and giving paitienlar pioniiiionce to Wheat, Hour, bread, 
hiseuits, macearoni, &e. ; B.yc; Barley: Oats; ]|ic(^ ; Mai/o, i^e. 
(Viuses of liarfn to plants and product,-. Adulteiations. — Esculent 
Leguminous Seeds, or Bulsi: : Teas : Leniils, Beans; Haricots; 
(If.,.!, and other fhreign kinds dcseiving of attejilion. — liooi.s and 
Biilps.- -Vlgetajiles of wliicli the stalks, leaves, or tops aie chielly 
eaten.(2)— Fiaiirs : eaten as vegetables; wild; cultivated; imported 
in a juicy state; Import(Hl in a dry state, &c. — (hyptogamous plants, 
ehieily Milsiirooms, available for Food. — Si’GRETED and Exi'KAci’KO 
FjaiifUcrs- Llntcns, iStaielt<‘s ; (lums; SaccLiirine substances, in- 
(duding Honey, — Cvles and CoNPEorio.NERY, and sub.stances u.sed 
for adiilteiiitlng Ibem. -- 1 'on 'nLMs, including. Flavc)uririg Herbs 
and Aroiiuitic's ; iStjniuiants and Spices; Vinegar and Tickles 
Sauces ; Fats and (tils. - Tobacco and other b arcotics. 

Bkvmiages and DniNKS. 

Brilikea.st Bpwer \cis . including Cocoa and its preparations, 
(N/Hec, and d\“a, with t ' respi , i’ .'o adoiteiants and substitutes. — 
Fliimentm) LngioKs inc.liiding Beeis, Wines, and their various 
adult--nmt.s substiiutf'.s - jIisi’illld Lrjuors. — lliaan^siiiNG 

Duin:-„ 


Fni L AN.) (,.. . . Household Stores. • 

« 

(^)nsiderillg that Stores for warming, lighting, gnid clotiiiiig aio, 
no less than alimentary stores, articles of a 'tual consiniij^tion, and 

« 

(1) Including as far as possible dried specimens or pictorial repre- 
sentations of the plants, and proximate analyses of the products. 

^ (2) lu my Collection this Group was divided into Suh-groupa which 
may he respectively typified by the aspai'agus, the celery, the lettuce, the 
cahhiigc and the caulitlowcr. 
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not iiiorc^y of use or wear, and at tlic Raino time considering the 
similanly of the arrangemenfs and appliances required for their 
respective display, I was induced to unite the whole in one class 
with two divisions, wlrach was accordingly ho'adcdi,'' with the 
inscription “ Foon, Fuel and other Household Stores. dFe Ajipli- 
ancos for wanning, lighting, and laundry purposes, were allotted 
to (Hass II I., (Fixtures and Furniture,”) thecumhersoine ones being 
rel(‘guted to an outlying annexe of that Class. All this pro\ed 
practically convenient; nevtuiln'h'ss, if T liad to form another 
Fconoinic Museum with ample spaijc and resoiii’ces, 1 slumld pnder 
uniting (he inatoiials and the ap]>liances for wanning, lighting, and 
cleaning, in !i distinct class, which would heeome the Sixth. — In 
the following hrief indications, the things which weujd he removed 
into tlie pro])oscd new Class from Class JIJ. are enclosed in square 
brackets. 

Warming, ('oal; Chemistry of its formation, and Geohtgy of its 
position in the Earth’s strata. Coal mini's ; theii’ wonders and 
their dangers. Safety Tiamps. Vaiieties of Coal in common use, 
and their relative qualities. Fire lumps.- Cokm— Peat. — Wood as 
an article of fuel. — Charcoal.— Materials for lighting fires. — Appli- 
ances for ignition. — [Grates, ranges, stoves, kitcheners, .,^c., adapted 
to the wants of the Working Classes; including Gas Stoves and 
their atmospheiic hurners.] 

luciiTiNG.— Flame ; its nature, its varieties and tlieir illuminating 
power. -Gas; illusirations of its mauufactuH^ and concomitant 
products. [Furneis and Accessories.] -Liquid and solid materials 
of all kinds for lighting purposes, [liomps, iictloctors, Shades, and 
the like.] (1) 

Cleaning. — So.ap of all kinds; materials and processes, aux- 
iliaries and substitutes. Means for the removing of stains, for 
brightening and polishing, &c. [Laundry fixtures and Furniture.) 

( 1 ) It is optional to take lighting after or before heating, and there are 
indeed good reasons on citlier side. For instance it is convenient* to 
describe the juanufacturc of Gas in connection with lighting, before 
adverting to its nso lb)- heating imrposcs; whilst on the other handpit is 
desirable to take, the history of Oial, before the manufacture ol“ Gas. 
Doubts of tliis uaturo are constantly occurring in an Educational Museum, 
and must bo solved according to circurustanccs. 
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//((‘'■S' V/. — ^ Science.^^'> 

^ TiiWic AVorlvs for 'toction ai^ainst inundationB, &c., for tlie 
imprfivu]n('iit ol' ui.'’'oalth v uistriotB, for -supply, suweiage, &c. 
App]ian(*cH I'of iiic > 'i1 '(alion of d*\e'iingH, for preventing in- 
coiivenienc^i froi’i dam]>, Bmi.ky i iiimneyH, noxious efi"’iivia, &e. — 
D’siiilV'cting agent ‘Uid a])])lianeo>s. 

Kurseiy appliances. Mcan^ lor pn'ieoi.ing p noiniuj development 
of tli( flume in infum.) and yonlli, and tlio licallhy maintenaiico of 
its funeiions l.lnonglieiit life; including appliances for judicious 
c\oi'*ise and v-itumal sport, for swiniiniug, &c. — Baths, and other 
means for ])romo{ing a healtliy condition of the skin. — Orthopedic 
Ap]airatus. Crutches. Artificial limbs. Dentistry. Means of 
relief Idr deafness, defective vision, (especially myopia and jiresby- 
opia,J and weakness of the eyes. Means of occu])ation for the blind, 
and specimens of their work. — Appliances for the sick chamber. 
Moans of comfort for invalids. Ambulances. 

llonsehol I remedies. — Educational series of drugs commonly used, 
with Botanical Illustrations. Medicinal herbs. — Drug adult erations. 
Injmious ari ichis likely to be mistaken for medicinal substances. 

Antidotes and treal- ent for poisons and venoms. Prints of 
poisonous ])lanls, venomous reptiles and insects, noxious fish and 
mollusca, animals in a rabid stale, &c. — Means of safety from, and 
destruction of beasts of prey, b ' and field ve tnin, &c. — Moans 
of safoty 01 relief from the elFocts of excessive heat or cold, from 
asphyxia, drowning, shipwreck, lightning, fiio, dangers, and dis- 
comforts in travelling '>j railvniy or otherwise, and accidents to 
which children arc particulaily liable. 

Pieventiou of the injuries . nd diseases which specially attach to 
industrial t)tcuj»ations.(2) — Articles of which the manufacture is 
injurious. Eligible suhstiturc^. 

• 

(1) In 18G1 I arranged tlu ' opsis of this Class of my Museum, as a 
su^estive Programme for the use of the Sanitary Committee appointed 
with a view to the then aiiproaching International Ikhibition. A copy 
remains for inspection. 

(2) In 1854 1 luced ihv Couicil of the Society of Arts to appoint a 
Committee for the investigation o: this subject under the name of Indus- 
trial Pathology,” and among the papers now open to inspection, is a 
Synopsis kindly prepared for me by Mr. John Simon. 
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Class F //. — Home Education. — Self Instruction . — 
Recreation. 

TTome education of ('liildren. IiiRtructivo loyB,, Educational 
prints and cabinets. — Adult self-instiuction and scientific; recreation. 
Synopsis of tlio Sciences with Illustrations of their res])eclivo 
natures and ])urposcs. (’heap and serviceable apparatus for in or 
out-door studies. Formation of Ih'rbaria, A;c. 

Illustrations of the Arts of Design and l\)lygia])bic Arts, show- 
ing th ' processes employed, and the respective lesults. — Instruction 
in the ].)rinciplcB of taste, in outline, colour, and subject ; select 
prints, figures, and other articles for Cottage Decoration. 

Music, vocal and instrumental, in its jiopular apidications. 
Modes of instruction and notation adopted in vaiious countries. 


Glass VIII. — Miscellaneous Articles., not referable 
to the foregoing Classes. 

Scientific a\.plianeos for household use, including clocks, baro- 
nu'tcrs, thennometers, scales and weights, measures, &c.— Sbitiomo’y 
in all its depart nn-nts.- ]\lisccllaneous ITousihold Itequisites. 'I’oilet 
articles. — The Itousowife’s Work llox. Female liandwoik of all 
kinds.— Tlie Cottager’s and Emigrant’s assortment of Tools for 

carpentering, sboemaking, &c. Garden and Field implements. 

Seeds of vaiieties suited for horticultuio and small husbandry. 
Resources for barren local! lies. — Appliances fm- locomotion and the 
conveyance of burdens. Contrivances of all kinds for lightening 
labour.— Sjvcial lequiremcnts of Travi'llcis, Emigrants, &c. Self- 
help for emergencies. 

■ Samples of Museum Fittings and Appliances, with estimates for 
the use of persons desiring to form Economic Collections on any 
scale of dcvelopipeni. 


c 

Class IX. — The Economic Library. 

This Class, besides supplyinf; every desirable infomatioii con- 
corning the subjects illustrated in the body' of the Museum, 
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fumiihed Itriowli dge wliicli could not 1)0 tmight by visual display, 
but which was a oocossai v coinpluiiioni to a full course of c1«mt iic 
and sanitary studio ^ It -.. aUained pamphlets and documents, 

(British an«L Foit'igiij tm matters ol‘ doinet^.ic, sanitary , educational, 
and social economy, amingcd fo:- convonicnce of reference, and 
parti mil arly intciil ‘d for tlic use of persons -mgaged in the organi- 
zation of I’rovhh'ni !•-• » 'haritablo Insti* ations, and of Olorgymen, 
Medical Mtii, Sclioulmasters, rud uthers entrusted with the bodily 
wejfare, or intclh- -lual guidance of the People. (1) 


11 le c()iu])TelienKive nature of tiie foregoing Synopsis 
may raise the tpieslion, — liow couM so vast a range of 
subjects be illustrated in an area which including tlie 
Library and the annexe for cumbersome objects did not 
exceed 100 feet by 30? The chief secret lay in a 
careful selection of representative Types; but I must 
confess that in many departments tlie articles, and 
('Specially tbe diagrams wcu’e packed more closely than 
would bo pro])er in tne University Museum, and making 
allowance for additional desiderata, I. calculate that its 
Economic Collection shouhl 'Occupy tw’ce the space 
above mentioned, even reckoning that several series 
may be traiisferre'^ othc^ fVdle^'tiuns. 

Besides washing to facilitate the formation of the 
Centr'a! and Provincial Economic Collections, I have in 
giving the she) :h of my ^^useum, been actuated by a 
dtigire to show tiie groundwa;rk of experience on which 
is based the Syllabus • '* Economic Kxowi^ldge pre- 
scribed for Artisan Students in the next Chapter 
(p. 179). I trust that from the fact o*f my having 
laboured for . j many years to represent, fiirly and 
evenly, all the essential features of this range of subjects 

(1) Part of a descriptive Catalogue of the Library was printed for 
private circulation, abd a copy is available for inspection. 
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in a. moderate space, carefully selecting and metliodi- 
cally paclving together every available kind of visual 
illustration and explanatory labelling, it. almost neces- 
sarily follows that the lequirements of our population^ 
in general, and of the Working Classes in particular, 
underwent time after time, such a sifting, classifying 
and scrutinizing, as to supply ])eculiarly suitable and 
reliable materials for the preparation of such a Syllabus. 


SECTION 3.-FORM OF INSTRUCTION FOUND 
MOST SUCCESSFUL 

I had not long been engaged in the ])ractical develop- 
ment of my Economic Museum, before I became aware 
that the visual instruction it was intended to convey, 
would require more explanation, eitlier oral or printed, 
than I had originally supposed, and that subsidiary 
educational measures would be recpiired to complete its 
practical utility. The object to be had in view was 
not merely to point out to tlie Working Man what to 
choose and what to shun, or to store his memory with 
authoritative advice, but to give him an opportunity 
of acquiring that knowledge which might enable him 
to reason for himself, and to select with judgment 
what might be most likely to suit his requiremehts 
and his means. For this purpose it was necessary to 
look beyond ,the outward surface of things, to enquire 
into the peculiar properties of some, to trace the origin 
of others, and the processes which had transformed the 
raw material into a manufactured article. 

Unfortunately, in whatever manner I attempted to 
convey this instruction, a serious obstflcle stopped the 
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way,* Tha{ obstacle was tbc almost total absence of 
scientific knowledge among tlie bsde of the commimit}, 
and tlieiiv;ons(‘4:iein inability lo nriderstand the true 
scientific reas<ai why one thieg might be objectionable, 
mid Liother preTerable. It was for instance of little 
avail to show 'te‘^igiis on the mu^' improved principles 
foT Dwellings oi town oi country, to jiersors to whom 
those principles were a mysterv ; whv?, weie ignorant 
ot* the Physical Laws on which Ventilation is chiefly 
foui)d(^xl and who did not indernl know enough of 
Olieuiistry and Physiology to be able to understand 
why Ventilation should be necessary at all. Or how 
could I ho])e in displaying rational articles of apparel, 
tn convince diose wdio were not acquainted with the 
normal structure of the numan Frame, that its organs 
are often displaced, .and their functions imjieded 
through a blind subserviency to the dictates of fashion 
in matters of Dress Or again, in what other than 
chemical language, unintelligible to the many, could 
the Curator of my Museum, in showing a Visitor through 
the Food Department, explain to him the reason why 
Wheat is more nutritious than Potatoes, and l^eas more 
nutidtious than eitijci, or wd.y he would find Beef Tea 
more strengt.hening than Palfs Foot Jelly, and fresh 
Meat more wliolcsome tiiaii Salt Junk; or how he 
might detect the commimest adulterations of Food or 
DKnk, and the like. An Artisan and his Wife, visit- 
ing.the admirable Food Department then at 'the South 
Kensington Museum, might be struck and interested 
amazingly by some of the sensational illustrations and 
labels, but they would be so much at sea in all that 
relates to the chemistry of nutrition, that they wa)uld 


( 1 ) N 03V at the East London Museum, Bethnal Green. 
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scarcely venture to alter one item of tlieir daily fare 
in accordance with a scientific dietary. 

I am sorry to say that the deficiency of scientific 
training, and the consequent inability to appreciate^ 
the value of scientific guidance, has often met me 
among Schoolmasters, and even among Divines, on 
whom I Ijad particularly reckoned for encouragement 
and. assistance in propagating among the poor, intel- 
lectual means for physical improvement, and among 
the rich, notions of judicious and discriminating bene- 
volence. On the other hand I am ha])p3' to bo able 
to state that from many enlightened members of the 
Clergy, I have received the most gratifying tokens of 
sympathy and support. I hope indeed that the Rej^rc- 
sentatives of all religious denominations will ultimately 
concur in tlie conviction, that the frame of mind suited 
for imbibing spiritual instruction, is far more likely to 
be found among the intelligent inmates of a healthy 
home, than among those whom ignorance lias degraded 
to a torpid state of luiscry. I further hope that agree- 
ing in this important principle, they will also acknow- 
ledge themselves to be the most fitting instruments for 
giving it practical eflbct ; that as ministers of good will 
towards all men, they will eagerly promote* the ])ractical 
enlightenment in matters of Daily Life, which would 
be an unquestionable boon to all, and that they will 
readily support every bond fide endeavour to promote 
wholesome and humanizing knowledge, seeing that 
same ignorance which engenders vice and callousness, 
opens the way both to superstition and infidelity. 

More vitally important however than the question of 
patronage and assistance to my instruction, was that 
of its acceptance by those I wished to teach. Which- 
ever way I turned, I found myself face do face with the 
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seriotis doubt — “ Can tlic Working ClaBses be induced 
to imbibe in any way, the fundamental truths of ^duch 
they are, yna\ya j ob, much in need ” ? Can they for 
instance be persuaded to listen eariK'stly to a scries of 
methbdical Lectures on subjects of a kind commonly 
cojisidered rather th(‘. reverse of attractive ? The fact 
is tliat much had been done to give the audiences at 
Meclianics’ Institutes a false and unfavourable idea of 
Science. When genuine and educational, it had often 
been in substance too high and dry, and in form too 
didactic and* technical; so as to requii'e on the part of 
the artisan an amount of preparatoiy knowledge ^vllich 
he could scai’cely be cx])cctcd to possess, and which 
i'ldeed it seemed to be nobody’s business to give him. 
AVhen amiihing, it was rendered so by experiments 
more calcuhited to be admired than understood, and 
it consisted mainly of sensational bits, picked here 
and there from the range of scientific knowledge, and 
which without tlie g(meral context could scarcely pio- 
duce the clear impressions re(|uired for })ractical use. 

To test the possibility of remedying thi^ state of 
things, I composed in 18G4 a detailed explanatory 
Syllabus of six connected Lectures respectively entitled 
as follows :--r 

1. “ The Alphabet of the Science of Common Life ; 
01 *, a first peep into the mysteries of Health 
and Comfort.” 

2. ‘‘ A good Home, and what belongij to it." 

.4. “ Furniture and Clothing ; and Health as 
affected by them.” * 

4. “ Food : its purposes, principles, and resources. 
How to make meals palatable, wholesome, and 
cheap. 'Beverages.” 
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5. “ Fire ; wJiJit it is and liow to make the best 
of it. Contrivances for Ventilation.” 

G. “ Good Hea*1th, and how to keep ‘it.” 

Eacli lecture liaviiig been sketched out in yetaif 
was provided witli an ample assortment of specimens, 
diagTHins, and apparatus, ])re])ared at the Twickenham 
Museum, and suitably packed for circulation. Arrange- 
ments were made for the delivery of Hk) Course at 
ten places of Meeting of the Working Classes in the 
Metrojiolis during the ensuing winter. The six lectures 
were entrusted to three competent persons, who stv/e- 
rally undertook to adhere as closely as might be to 
the substance of the Syllabus, clothing it in their own 
language, and who acejuitted tlicmselves of the task in 
a very creditable manner. 

The result ])roved not only that the ))lan of prefacing 
the study of Domesi.ic Economy witli an introductoiy 
account of the sciences on which it depends, was a 
step in the right direct, ion, but that thme was no 
occasion to condemn myself to the awkward task of 
squeezing that account into limits which it was ready 
to burst in all directions. I found to my great delight, 
not only that illiterate audiences could ]')eT‘fectly imbibe 
and appreciate the elements of Science, when juesented 
to them in a simple and palatable form, but that there 
was no reason why these elements, instead of behig 
confined <o one Lecture, sljould not be spread gver 
several. Thjs was highly satisfactory, as regards tlie 
main of teaching Science to the Peo])le ; but 

as regards the ])articular maimer in which 1 had made 
the attempt, it was obvious that however detailed and 
explicit might be my Syllabus, it could not, when dis- 
tributed in parts to several lecturers, •sufficiently bind 
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and eontrof tliem to secure throughout a uniform treat- 
ment of the different subjects. Again, if I entjrtisied 
the whole^ang(‘ to one lecturer, he must indeed ]')Ossess 
consummate abilities to extemporize a serieS of fluent 
'and taking Lectures on materials prescribed by me, in 
accordaiice witli my ])articular views; and in fact a pro- 
fessor* competent to do this, could scarcely be expected 
to submit his talents to m> conti’ol for any sum that 
I could afford to oiler him. Tile higher his attainments, 
tlic more tedious it would be for him to be engaged in 
teaching rny industrial Friends llic mere “Alphabet of 
Soience.” The. abundance of his liiglier knowledge 
would at times be thoughtlessly poured out to the detri- 
ment of the particular simple flicts which I had thought- 
fully selected ; the ardour of his mind would ever and 
anon break the line of connected purposes, and carry 
him off into the realms of speculative fancy, his facile 
eloquence would dilate on favourite themes, and three 
quarters of the allotted time would be consumed before 
one half of the allotted matter was got through; so 
that the remaining half would either bo cut and 
maimed, or galloped over at a headlong pace. 

These conclusion^, resulting from various practical 
experiments^ are here related in the spirit of a mariner 
who points out the shoals he has encountered, not only 
that others may avoid thciii, but also that he may the 
mare be trusted when he points out the safe passage 
through which he has sailed at last. • 

Having found that there was no alternative left but 
to write out the proposed Lectures in full, I prepared 
by the autumn of 1806 umfer the title “Scikxck made 
Easy,’’ a first instalment of the proj^nsed Scientific 
foundation, comprising five familiar Lectures on the 
Elements of Physics and Chemistry. In doing this 
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I endeavoured to carry out to tlie best of 'my power 
the iVstriictions wliicli I bad prepared For others, as 
to tlie manner in wliicli the subject matter' should be 
selected and arranged, and as to the style in which it 
slioiild be expressed. Here liowever I was md^'; by 
another ominous question : would Working Men listen 
to a irad lecture ? As a rule the reading of a discourse 
of any kind only answers wlicn there is nothing to 
do but to read, and is a failure when the delivery of 
the text is broken by expmhnents, writing on the 
blade-board, or any other leind of visual demonstra- 
tion. The expedient for overcoming this, difficulty whidi 
happily occurred to me, was very simple, but proved 
effective beyond my most sanguine expectations. It 
consists ill the joint action of a Ih'ader and a Demon- 
strator, and may tlierefore be named the in nary or 
DOURLR-ACTION SYSTEM. 

Wherever a specimen is to be shown, a diagram to 
be pointed to, or an experiment to be performed, a 
cross (X) in the text warns the Header to make any 
pause that may be required. The Demonstrator who 
has before him a full list of instructions, with every 
device for enabling him to be ready at the right 
moment, does the needful, and the reading is resumed 
without the least embarrassment or loss of time. I am 
the more induced to lay some stress on the remarkable 
success which this plan has obtained, because I believe 
it to be a mew one, and to be susceptible of becoming 
a valuable qddition to tlie present very deficient re- 
sources of popular Instruction, A Reader cannot be 
expected to deliver a written or printed lecture satis- 
factorily, if he has to go to and fro between his text 
and his diagrams, or his apparatus. On the other 
hand a Professor who can deliver a whole e'Sucational 
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course’ in a concise yet easy style, without further 
guidance tMan a few notes, and who at the samd^time 
is a skilful cxpciiiiH iiialist, is an# expensi v;e luxury, 
even jn London, and almost imobtainablo in most pro- 
vincial localities M A on tlie con t , ary there is scarcely 
a country ,towi; where the vicaragv or the school cannot 
suj>ply a good Idoadcr for a philanthropic object, whilst 
the Doctor or t}>e Chemist of the place will be suflS- 
cicntly up to the perforrfiilig of any amount of chemical 
or other experiments, involved in expounding the 
Science of Daily Life. 

It will not everywhere be possible to secure the 
services of so first rate a Reader as Mr. Henry Ellis, 
whose professional co-operation I have been fortunate 
enough to engage ; nor will it be easy to find a 
Demonstrator so dexterous at manipulation and clever 
in tlio ])orformance of experiments, and at the same 
time so competent t answer scientific cpiestions, and 
so well qualified for undertaking the general manage- 
ment of Circulating Lectures, as<^my Secretary Mh Win. 
Hudson. The peculiar smoothness and homogeneity 
with which their joint action progrosses as rapidly as 
that of tlie most lluent and experienced extempore 
professor, will not be attai ed to by many provincial 
amateurs, Imt neither will this degree of efficiency be 
expected by provincial auaicnces, or required for maHng 
thi^mode of teaching Science a welcome expedient in 
local. Institutes, and in many ways a valuable* resource 
for Schools.— Ce this as it may, there can be no ques- 
tion as to the service \vljich tiiis mode of delivery, 
specially contrived for sending out identical Instruction 
iri various directions from a given centre, may render 
toHhe proposed system of Technical Training. With 
a vi^l^fying action,' resembling that of the Heart in 

L 



146 


FORM OF INSTRUCTION, ETC. [Chap. III. 


the Human Frame, the Central Technical Uniipersity 
may' Ihus dispense well elaborated Kno'wledge through- 
out the United Kii;igdom and the (-olonies,^and secure 
everywliere that uniformity of Studies so necessary 
for establishing uniform Standards of Certifecated' 
Merit. 

Another educational contrivance on which I con- 
siderably reckon, is the plan of open-lianded Examina- 
tions, to which I have been Ic^l by the success of my 
Popular Course.; but before describing it, I must dwell 
for a moment on the circumstances of this success 
itself, in order to show that it has afforded repeated and 
incontestible proof of that aptitude of the Working 
Population for receiving scientific knowledge, which 
has been adopted as an essential element of calculation 
in framing the proposed System of Technical Training. 


SECTION 4.-APTITUDE OF THE WORKING POPU- 
LATION TO RECEIVE APPROPRIATE SCIENTIFIC 
INSTRUCTION. 

It may be well to explain that the above-mentioned 
Course entitled “ Science made Easy,” which has now 
accomplished its eighth season among the London 
Institutions, consists of nine Ijectures embracing those 
Elements' of Natural Science which are most essential 
for understanding the rationale of the Things of Daily 
Life. They are strictly methodical and progressive, 
leading an uneduoMed person through a facile acquaint- 
ance with the outward forms and properties of Bodies, 
to an enquiry into the Physical Forces by which they 
are governed in rest or motion, and ‘into the theory 
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and ptactic^ of the Mechanical Powers. Two Lectures 
are thus occupied. A third concludes Mech?«nical 
Pliysics \\^ith . \r\ r.xposition of the principles and 
familiar applicatitnc^ of Aerostatics and Hydrostatics, 
‘and a* few iioti ms of Acoustics. Lecture IV., under 
the title of Lhcmi( al Phy,jG>, deals with the most 
practkral phenomena of Light and Heat. The fifth 
and sixth Lectures are devoted to a glance at the 
mf)st im])oriant features of Inorganic and Organic 
Chemistry. Lecture VII. gives such outlines of Na- 
tural History as everyone ouglit to know something 
of,* and finally two Lectures devoted to Human Ana- 
tomy and Physiology, turn to account the previous 
instruction in a compendium of all that is most 
essentia! to he known for promoting a healthy condi- 
tion of the system. 

Even this very brief* summary may suffice to show 
that my Course, ihough I have sought to make it 
palatable to the Working Classes by a familiar and 
cheerful style, and by abundant illustrations, is never- 
theless a houa fide endeavour to unite atl the scientific 
data most essentially necessary as a ground-work to 
the study of the ir^ulrcme uts and resources of Daily 
Life. This . earnest charncter becomes particularly 
a{)paieTit on reading the Syllabus of the 9 Lectures, 
containeii. in tne Progj amine distributed among the 
Wm'king Popu' ;tion of the Districts where the Course 
is fo be given. It is . nearly identical in range with 
the Syllabus 'of Elementary Knowledge^ which will 
be ibund in Section 1 of the next Chapter. — Such 
being the character of the Course, earnest, methodical, 
and having practical usefulness for its constant aim, 
le# us now see in what manner it has been received 
year after year* not by select students, but by miscel- 

L 2 
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laneons audiences admitted in various pxrts of 

tlie 'Metropolis, including some of the most densely 
populated and least refined. 

lieferrmg for fuller information to Science for the 
People-/’ and for further proofs to the testiitionials 
and letters of thanks in my })ossession, I will proceed 
to quote the Reporter of the Ddih/ whose article 

entitled Science among the Costermongers,” appeared 
in that Paper on the r)th of November 18(]8. It 
describes a visit to Mr. Orsman’s Mission Hall in 
Golden Lane, where my Course was then being given 
for the second time. 

“ On Tuesday evening last, a person passing down 
Golden Lane, a long, narrow, and poverty-smitten 
thoroughfare, leading from Barbican into Old Street, 
might have observed numerous individuals belonging, 
as their costume unmistakeably indicated, to the Cos- 
termonger class, silently nudving their way, amid piles 
of empty barrows and heaps of decaying vegetable 
refuse, towards a building, not very pretentious in its 
external appearance, situated at the rear of the City 
Baths. The locality is iiot a very inviting one. 
* ^ * p]ntering tlie building above mentioned, a 

cui’ious and suggestive spectacle met tlii?, eye. In a 
largo room having a spacious platform at one end, 
and encircled by a strong and commodious gallery, were 
crowded together some 400 or oOO men, women, nnd 
children, •belonging, for the most part, to the poorest 
classes. Many, perhaps the majority, were members 
of the street-trading community, the rest of the audience 
consisting of labourers, Urtisans, workmen’s wives, 
factory girls, shop boys, street arabs, and the like. 
And for what purpose were they thus voluntarily 
collected together? * * * * They had met for the 
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piirpdfec of' listening to a Scientific Lectum on Obe- 
niistry, ^ * eagci’ly listening to a Lectut^e, in 

which wcr^'^ explainer! the various properties of Oxygen, 
Hydrogen, Carbon, Sulphur, and other non-metallic 
Elements; the ,dien''"mena of combustion; the decom- 
pr)sition and -'eitomposition of Water, and the like. 
* ^ * In p: fwious Lectures, those present had had 

explained to them the conditions of matter, laws of 
gravitation, mechanics, aerostatics and hydrostatics, 
ligiit, licat, and other elementary ])ortions of Scientific 
Knowledge ; but instead of becoming wearied witli the 
Ibrmidable mass mf technical teaching with which they 
were threatened, the number of hearers was found to in- 
crease considerably witli each successive Lecture. The 
order maintained was admirable. ****’» 

More conclusive however than could be any isolated 
instance, is the general tone of orderly earnestness 
\'ritii which the Co''o’so has been attended throughout 
its London career, from Paddington to Holloway and 
Spitalfields, from Chelsea to Shadwadl and Stratford, and 
from Nine Elms, Lambeth, and Lermondsej , to Woolwich 
Arsenal. In order nevertheless to prevent disappoint- 
ment on the part v: those who may be prompted to 
engage in similar undertakings, as auxiliary to the 
proposed systmnatic training of the people, it is right 
I shouliL^ioint out a few conditions of success which 
muSt not be disi\ garded. Thus whilst it essential to 
seleQt Institutions whei^ \ forking Men haver acquired 
the luabit of Congregating in considerably numbers, it 
is scarcely less so that there should be some intelligent 
and active person on whom reliance can be placed 
for superintending the machinery of publicity. ..4s 
fof my own Course, it succeeds best where an energetic 
Minister or Missionary has intelligently induced, and 
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still actively keeps up habitual gatherings oi the people 
in lal^ge numbers, by mixing innocent recreation with 
religious and secular instruction. There mv Lectures 
are quite at home ; for it has been my constant 
endeavour to leaven them with a spirit of Christian 
morality, and to show how religion and science may, 
and always should, go hand in liand. 

As a rule I have found, as might be exj^ected, that 
audiences consisting of men and women of the lower 
social strata, such as are called in by the invitation 
of open doors in a poor locality, require to be presided 
over by a person who, besides being a good man of 
business, possesses the art of making them feel at their 
ease; whereas when the chair is filled by any one to 
whom they look up as to a condescending patron, 
a kind of reverential awe seems sometimes to chill 
their interest, and check the liveliness of their appre- 
ciation. 

The ability to preside at such a Meeting is not a 
privilege reserved for gentle birth and classical educa- 
tion. At one of the places where my Course Avas given 
in the first season, the chair was taken by one who 
neither stumbled over his own words, nor treated the 
Meeting with a floAv of eloquence when it was not 
wanted, but could always when required, speak cleverly 
and to the purpose, and conduct an CA^ening'^ proceed- 
ings with tact and courtesy. Both he and the audi^ce 
showed more than once that tliey were not novices in 
parliamentai;v routine. Now the place of Meeting in 
question, was the Hall of the Old Pye Street Working 
Men s Club, instituted through the generous and en- 
lightened exertions of Miss Adeline Cooper, and 
occupying the Ground Floor of a Model Lodging 
House adapted to the requirements* of one of the 
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initiation and indefetigablo persererance of my late 
friend and colleague, Mr. Harry Chester. 0/rn 
Examinations,.] rrie.ni those nnl coi^ned as ii^ College 
to Students taught by 1he hlxamining Body, but open 
to alhCandidak'T duly qualified. Tt is more particularly 
to such Ex^niMuailon'^ that ilic following considerations 
wdl apply, inasmuch as it is desirable that tiie system 
of allowing Candidates iice option as to ihe way of 
acquiring ])rescribed attainment's, should be introduced 
as far as i)Ossible in the operations of the proposed 
Central Technical University. 

•Examinations, whether competitive^ that is to say, 
ofiering for competition a limited number of Prizes or 
Rewards, or couipetential^ that is to say offei'ing a cer- 
tificate of competency to any number of Candidates 
whose attainments come up to a specified mark, may 
subserve various purposes. They may stimulate and 
test individnal industr}' .md abilities, with a view either 
to reward merit I’or its own sake, or to determine fitness 
for certain duties ; but they may, and should if possible, 
further have a more special ediicationa aim. When 
established in strict accordance with tlie carefully ascer- 
tained reqiiiremcnir ^f eere in categories of Students, 
they may afford in addition to a powerful incentive.^ a 
higldy valuable guidance m their respective studies. It 
may be ^ very well fui tuose who are well educated 
and well to do, and can afford to regard study as the 
mere solace of leisuie i...nrs, or as a wholesome drilling 
of the mind for an indefinite purpose, to have a set of 
competent Examiners ready to question them on aiiy 
branch of knowledge to which they may take a filney, 
without considering whether or not it may be likely 
e\^r to render them any direct and practical service ; 
yet even among Students of this description, laxity of 



154 


EXAMINATIONS FOB 


[Chap. III. 


purpose should not be encouraged, nor should^ they 
be left^ to the misleading influence of fancied aptitudes 
or futile, predilections. With Artisan .Stujlents and 
others wdjo have to carry on the struggle of ;mind 
against matter, we have a much stronger case. To 
them knowledge is a necessity, without which their 
incomings are likely to be precarious, and theiV out- 
goings are sure to be unsatisfactory. And woe to them 
if some friendly guidance is not at hand, to point out 
the knowledge of the right sort, and the way to get at 
it. Ignorant of the distinctive characters and bearings 
of the different branches of Natural Science, unac- 
quainted with the differences of treatment which each 
branch has received from different Authors, unable to 
pick their way through works which contain vastly 
more than they want, and liable through lack of pre- 
vious culture to find confusion and dismay in etymo- 
logies which give a lift to the classical Scholar, they 
must not be entrusted with their owm guidance in the 
pursuit of knowledge, whilst at the same time they can- 
not aflbrd to pay for tutorship or coacluhij. Some- 
times indeed the soundest and most friendly advice, 
tendered to Artisan Students from the level to which 
their employers belong, is apt to be viewed at first 
with diffidence ; but let it be based on facts that speak 
for themselves, and on considerations that fiJfiLsan echo 
in their own shrewd common sense, and they will s8on 
cheerfullyaccept its guidance, for they know very )vell 
that ignorance cannot be its own guide fo knowledge, 
and that they who most require to learn, can least 
afford to waste time and opportunities in learning what 
is not to the purpose. 

It is naturally to the Programme of Examinations 
yearly published by an Examining Body, that one 
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look^ for the means of guidance required by tlio re- 
spective Studriits. F used to turn to the “ Syllfdmse::/* 
hoping to fin.d in ' tell a sociinct expositioi^f wliat 
the respective Candadates ^vcre expected to learn, fol- 
lowed by salifcihctorv indications Books, or parts of 
Books, recoin?nend ’I for ila ir i^^e. I scarcely like to 
sry li\)w often I was disappointed. Instead of a con- 
gruous series t>l sketch-.s, each clearly defiling a dis- 
tinct course of sLudy, and yet all linked together by 
unity of design, I saw evident signs that each Examiner 
had l)een left to his own de rices. His own indi- 
vidual conce})tiQn of his Subject was more or less fully 
or faintly indicated, without reference either to the 
plans of his colleagues, or to that of his predecessor, 
and a student could only surmise tlie probable level 
of his questions, from a knowledge of his temper and 
antecedents. As for indications of Text Books they 
vrcre often inadequately given, or the works named 
contained so much beside or beyond the mark, as to be 
bewildering without the aid of an adviser competent to 
pick and choose. 

At that time so little regular attention had been paid 
to the different ii-‘ llecttu-l reej^uirements and capa- 
bilities of Students dilfering in social level, educational 
advantages, and intended pursuits, that it was perhaps 
excusaVj^q^if Examinatji i. TVogrammes displayed rather 
the indefinite uu, stable and tentative character of an 
experiment, than the ' mogeneous solidity* of a well 
developed system, or if they were deficient iu those 

legitimate means of guidance which earnest but^ inex- 

• 

(1) Every department or range of knowledge in which an examination 
of a given level is to be held, with a view to the requirements of a given 
Category of Students, should be embodied in a special Text Book giving 
just what they want. To supply a reflex thereof in the form of a detailed 
Syllabus is then a comparatively easy task. 
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perienced Candidates are entitled to expect.-^-IIad tliere 
been a permanent Committee of Supervision or Board 
of Modc'^ators, unitmg the lay with the professorial 
element, and ])ossessing due authority for framing^ and 
maintaining Systematic Examinations distinctly in- 
tended for a certain educational level, say, that on 
which the lower portion of the Middle Class, and the 
upj)er portion of the Waged Class, may be said to 
meet, they would perliaps have adopted Measures ol’ 
Improvement founded on Conclusions to the following 
effect : — 

— That the subjects to be included in an Exami- 
nation Scheme, whether scientific or otherwise, 
should always be selected in accordance with the 
requirements of the class of Candidates in view. 

— That a distinct Curriculum or Course of 
Studies, should be agreed upon and marked out 
for each Category of Students, and that the 
required Text Book or Books should be selected, 
or if necessary specially produced. 

— That each Curriculum should be represented in 
the Examination Programme, by a Syllabus 
giving all necessary details, and referring to the 
respective Text Books or portions thereof. 

— That sufficient unity should prevail S^^^the de- 
gree of explicitness and general character of ftic 
various Syllabuses, to stamp them as parts, of 
one and the same scheme. 

— That unity of purpose should similarly govern 
the Examinations throughout, so as to maintain 
even in different departments, conformity of 
guiding principles, and uniformity of standards. 

— That in the Questions to be proposed at a given 
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cent, and then when the examination time is 
come, pouncin;[j on tlie Candidates with out of 
tl'f way questions, having scarcely anything to 
recommend tliom beyond their being perfectly 
unexpected, or depending for an answer rather 
on the fortuitous direction than on the general 
extent of knowledge/^^ 

— That the questions sliould as mucli as possible 
be distributed over all the Departments or Sec- 
tions of a Science, in such a manner as to 
encourage an even distribution of attention over 
the whole of its ground-work and essential lea- 
tures.^^^) 

— That of the Questions put for each Science at 
each Examination, some should be more compre- 
hensive in grasp, or more difficult in character, 
and others tlie reverse ; so as to enable Candi- 


(1) A few cxamj^los may serve to illustrate my meaning: — i\t a geo- 
graphical Examiiifttion a Caiididnte Wiis asked about a liivcr in Asia, of 
which lh(i only known account was one recently })ublished in a Book of 
Travels wliich hajtpcned to have Ix'C'u r<.!ad by the Examiner.— A question 
on tlie numerical estimation of the Conductivity of Heat was rejieatedly 
put, for an explaindion of wliicb tin; ordiii:iry 'Bext Books wci’e lor some 
time vainly consnlled. It was afierwards learnt that the Examiner had 
discussed the matti'r in an article written for a certain expensive 
Cyclopiedia.— Caiididab's in Geometry were asked to jirrtvc with a jhece 
of pajior and a pair ot scissors that the three angles of any triangle 
amount to two right angh'S. I’he cleverest mathcraatevian might be 
less able to do it than a child who had seen it done. 

(2) Tlie following is from a Memorandum wliicli J addressed aboiii 10 
year , *5 ago to pie Secretary of the Society of Arts. 

“ What most of our young men assuredly want, and may hope to actiuiro 
in the limited tiiye and with the limited means whicli they can devote to 
preparing ihcmselves for the Society of Arts Examinations, is a clear and 
logical perception of the scope and iu.tnre of a Science, and a competent 
knowledge of its ground-work, classification, leading facts and ordinary 
proiJfisses; so that whatever fiuther information they may have ojiportu- 
nities for picking up tiirougli tiooks, lectures, or practice, may be at opce 
rightly understood, and brought home for permanent keeping to its 
proper Chapter of the memory.” 
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r daiefe possessing a considerable amount of know- 
ledge, In make it proportionately manifest, whilst 
the^ less jortmiate wo'dd aj: least be/allorded 
opportunities ibr LurniJig to the best advantage, 
such jimc! int tliey might have acquired. 

- That a deal under^Laiid’ng and agreement 
‘ sliould bo come to among the Examiners, and 
between them anu tlie Ih\ard of Moderators, as 
to the total number of marks obtainable in a 
given Science, or other subject, — as to the 
number of marks resj)ectiv(dy required for 
obtaining given Prizes or Certificates, and, — as 
far as practicable with the aid of select typical 
examples, as to what should be considered (jood 
a/mvers to Questions of stated grades of difficulty. 

— That every endeavour should be made, year by 
year, to work the appreciation and measurement 
of knowledge mhu abilities, and their representa- 
tion by numerical Marks, into a system not only 
logically uniform as regards one Examining 
Body, but also logically harmonious as regards 
the enmnhlc of Examining Bodies. 

— That thougj' u, grad'ial rise of Standards, con- 
foimable to the pro<^ress of Science and to its 
more general diffusion, may be allowable from 
yeiy*?' Lo year, ye/i Uiere shordd if possible, be 
nothing 1' yond this; especially no sudden rise 
unannounced in ..u Programme, and* due to a 
change* of Examiner or a lack of J^rize h und ; 
ill short no change due to any other cause than 
the benefit of the Examinee. 

— That as regards Elementary Examinations, 
precise Regulations should show as clearly as». 
possible what is expected of the Candidates, not 
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only as regards isolation from asststanee and 
^tlie like, but also as regards the fair English in 
Vhicli their knowledge is to be -exp^’essed, and 
the fair legible hand in which it is to be con- 
veyed to paper. ? 

— That the yearly Programme issued by the Ex- 
amining Body, should unite in a well-considered 
order of sequence, the Syllabuses agreed upon 
by the several Examiners in concert with the 
Board of Moderators-, and at the same time sup- 
ply such prefixtory information, and such a full 
statement of regulations, as may clearly esta- 
blish the proposed pur])ose, educational level, 
and inodus operandi; and that the said Pro- 
gramme thus carefully prepared, should remain 
unaltered^ subject to yearly revi.von for correcting 
any errors of omission or commission that may 
become ap})arent, for introducing any practical 
improvements pointed out by experience, and 
for keeping pace with scientific progress. 

Several of the foregoing conclusions appear to have 
been more or less adopted of late years, but they were 
untried at the period to which I am alluding, namely 
the autumn of 18G8, when the approaching delivery for 
the third time of my Course on the Elenfle^ts of the 
Science of Daily Life, induced Mr. Murphy to ask^for 
Examinations. The opportunity for a practical experi- 
ment was an excellent one ; but at the same time I per- 
ceived that to ensure success among a class of Students 
considerably below the Society of Arts Candidates in 
social position and educational culture, it was necessary, 
besides enforcing several of the above principles,* to 
clear away by a still more searching reform, every 
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obstacle, rcjal or imaginary, whicb might deter my 
Artisan I'riends from entering tlm lists. To them tee 
very idea of a Exaiii! nation had In h' some- 

th in g aw fiif, rind h ' auld hfi v e been almost ridiculous 
to invite them In sncli nn ordeal, if T had not seen my 
way to a jdan (*1 (.|;(T^tions hat subversive of the 

usual mystery an Examination, bat which was never- 
theless in rcalu\ as saf Ikj the Examine] as it was 
reassuring to the Examinee. 

Th(‘ manner in whicli tlie experiment was conducted 
is d(eseribed 'as follows, in a Lei ter which I addressed 
to, Mr. MruPHYgat its conclusion, and wdiich was read 
by him a1 a crowded meeting held at tlie Baths on the 
2()th Eebriiary, 1809, when Lord Rhautesbury dis- 
tributed the Piizes to the successful candidates : — 

* * “Looking carefully through the 

eigliL Lectures inh* which I had endeavoured to com- 
uress the scientific fw*ts most wanted in Daily Life,(E I 
divided the subject matter of each Lecture into a con- 
venient number of parts, and prejiai’ed for each part 
a question so framed, that anyone answering it might 
fairly and freely show to what extent his intelligence 
and his memory soi\ dt him; and of course being com- 
petent to answer all the questions would bo tantamount 
to having in one’s mind the gist of all the Course. You 
were kii^d fnough to rje.id publicly the whole of these 
questions at the 'p^ning of the Lecture Season, and as 
a coj)y of them was d^^wsited at the Baths* together 
with a copy of each Lecture, and moreover, as each 
question had attached to it the maximum number of 
marks which an answer to^ it might gain, the whole 
scheme of studies and rewards was spread open from 

(f) A second Lecture on Chemistry has since raised the number to nine. 

(2) There were mostly ten to twelve paids in each Lecture. 


M 
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tlio l)egirining. Each student knew wliat^lie \vas re- 
commended to learn, and was offered the convenience 
of learning it witliout the annoyance of conflicting 
books. Eacli candidate knew wbat (]nestidns lie was 
liable to be asked, and what each satisfactory answer 
might be relatively worth in marks.” 

“ When the Examination time came, I selected with 
the assistance of Mr. H(TT)SO>r, who is thoronglily con- 
versant with matters of this kind, two of the qnestipns 
on each Lecture, one easy, the other more diflicnlt ; 
making sixteen questions for the whole Course. Ifach 
candidate who having satisfactorily ])asseda preliminary 
Test on the 22nd oftlaniiary, was admitted to the de- 
finitive one on the 5th of the present month, found on 
taking his assigned place at the Examination Table, a, 
copy of those sixteen questions before him. Tlie Can- 
didates were informed that they were not e.vpected to 
take up more than one question on each Lecture ; but such 
was the zeal with which they set to work, that in the 
three hours allowed, several of them went through 
nearl}' the whole range; and this in such a manner as 
perfectly to justify the sanguine expectations raised in 
my mind, by the remarkahle earnestness with which 
the Lambeth Baths’ audiences, young and old, had 
tliroughout listened to my Course. The number of 
Candidates has been small, but qualitj;^ has made 
amends. Altogether, the appreciation of scientific 
kiiowledge, the power of imbibing and retaining it, 
and the power of expressing it in writing, evinced by 
the Working Men of South London, are facts most 
encouraging to the advocates of Industrial Instruction ; 
whilst they reflect the highest credit on the enlightened 
Pastor under whose guidance this intellectual elevation 
has been attained.” 
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The*succps of my plan of OPEN-nANDKD Examina- 
tions in iiMlucod me i only to repeat 

experiment at wLeh my^ LectiireF: v ere de- 

livered there for tlie fonrtli t 'liie, but also to try it in 
other parts of Londom The resiilf liaving been every- 
where most eii<'f>urag'ng, T a]>plief} fhe plan to a some- 
wl at more advanced Oomse of 8 Lectures or inorganic 
(dicmistry for ijidiistrial SludcT*ts, delivered likewise 
on the Einaiy System, at the 3t. ddiomas’s Schools 
Haekneyd^) Every trial has fully confirmed the con- 
viction enterlained tVom the beginning, that the plan 
of •converting a .reticnif Syllauus into an (>j)en 
'iooNAKY, i i\ a Catechism miuMs the Answers, is not 
oidy an expedient suited for overcoming the diffidence 
of lined iicah d Students, hut might become with proper 
nmnageineiit almost ecpially advantageous in Middle- 
Class, and other ana, logons Examinations, whether 
conducted by tlu> hixaminers personally or from a 
distance. At all events it has become obvious that in 
a general scheme of Popular and Industrial Training 
this plan would aflbrd a peculiarly com cnient means 
of establishing and uidintaining a uniform Striidard of 
Examinations for co- d Gradv of eacli Industry in all 
parts 6f the country. 

The following is a jm'cU of the plan of proceedings, 
taken fr^m^the Examinaii.m Progiamme which has 
stood the test of ictual service for several years with 
only a few trifling aItei\...ons. It consists of *8 quarto 
pages printed in double columns, except the^ Title-page, 
which gives concerning the Popular Course 1o which 

( 1 ) Thu prizes were dulivored to ilio successful candidates, all hand fide 
Working Men, on the 18th day of April, 187a, by Charles Ueed, Esq., RI P. 
(now^ir Charles Peed, Chairman of the London School Board), supported 
by the Eev. J. A. Picton, whoso valuable patronage much contributed to 
the success of the Coufse. 

M 2 
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it belongs, a few particulars necessary for understand- 
ing certain references made thereto. Co nes of this 
Pl*ogIu,n^nle and of a similar one piopared for the 
Indnsti'ial Course of Inorganic (Jhemistry, will be 
freely supplied on apjdication, by the Sccretary^of the 
Economic Museum, Twickenham. 


PROGEAMME OF EXAMINATIONS. 

PLAN OF PROCFEI)INOS.(i) 

1. — Those cHsential Fleincmis of Scientific Knowledge which it 
is most desirable that every Adult of the W’otJdng Classes should 
possess, are mothodicfilly airangcul and cx])laiiied in an easy and 
familiar manner in the present Course of Leetmvs. 

2. — For the ]mrpose of the Examinations each Ijeeturo has been 
divided into a convenient number of parts, largo or small according 
to the natuie of the subjects; and a Question has been ]>r('pared for 
each part, embracing as far as possible the main substance or gist 
thereof, and so framed that a person answering it may be fail ly 
prompted to show to \vhat extent he has understood and retained 
the matter refen-ed to. 

3. — The whole of the Questions, which amount to about one 
hundred for the iiino Lectures, are included in the piesent Pro- 
gramme. It is fioin them only that will he selected those to ho 
pul to the Candidates. 

It is iu tins plan of publisbing from tbe 'beginning in 
the Programme the Questions which the Canditlates 
may bate to face at their Examination, that lies my 
greatest deviation from the ordinary practice. It is 
unquestionably a startling^ innovation, and yet a per- 
fectly safe one. It will he seen further on, (Article 11) 
that the Examiner selects two questions out of the 10 

i' 

( 1 ) A difference of Type will distinguish a few remarks added to draw 
attention to the points most likely to be found serviceable. 
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or 12 •allotted on an averaffo to each Lecture in the 
Programme Which thef^e two M^aj be the Candidatc 
cannot jeossibly gut ^s. Hi! lias ^the satitd’action of 
feelinjty that he cam ot he a;-ked any question which 
he has? not a fair ojiportunity of j'loparing himself to 
answer, but sue!: T)re|:..ration luUol . as far as his abilities 
allow, budsrace 'lie gist of the whole Course ( .eo Article 
5) and this is all lliat can be desired. 

4 — The Quostibiiis, besides being consecutively numbered for each 
L(H tiire, i..ive a^)pended to them oilier nninbers ranging from 3 to 
25, wliich indicatti tlieir more or less comprehensive and difficult 
natdire, and show tlie maximma number of Marks which u Can- 
didate could obtain at the Kxamination by answering them in a 
thoroughly ellicient manner. 

5 , — It is olivioiis that a Candidate, in order t^' be competent to 
answer tlioroiKjhhf any of the Queslions wdiieli the Kxatniner may 
happen bo selexit, must master the whole of the Ideinents of IVac- 
tical Sc ience as (‘inbodied in the course ; but Hitr less than this 
d('gree of effieioney wdll siithce f)r secining to the Candidate a 
satisfatdory ( Vagilicutt ' . 

In Lxiimi nations held like mine, sinqily to test and 
recompense the earnestness oi a desire lor scientific 
instruciion, iuid the <u)ility to benefit liy it, the average 
level of capabilities the e]:,.ss of Students dealt with 
in each locality, has of course to be leniently considered 
in determining the '/nmo-oo/i of Marks sufficient for 
securing ^a f ,'ertjficate I n, in ada|>ting the present 
plai#to a Nation il System of Techtiical Examinations, 
much care must be 1 . lowed on determining, and 
everywhere tiniforndy maintaining in the several sub- 
jects and grades, the proper proportion of that Minimum 
to the total of attainable Marks. 

6. -— The Series of Questious, with maximum numbers appended, 
remains the same from year to year, subject to any improvements 
which it may be found expedient to introduce, and to any altera- 
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tions or further development of the Course. It jvill bt) freely 
circulated previously to and during the beginning ^f the delivery 
of the Course in each locality, together with the Syllabus of the 
Looluros, so that the Woi king Men of the distriot 'may know at 
once what they are wanted to learn, what questions they will be 
liable to be asked if they become Candidates, aqd what may bo 
the value of each satisfactory answer. 

7.— Till the Course is printed, such facilities will bo afforded as 
convenience may allow, for the insjieetion of a manuscript coiiy.^ 
g._Persons desiring to become Candidah's in the several localities 
where the Lectures and Examinations may bo organized, will be 
ox})ected to conform to the following regulations, which will be 
entrusted to a Committee of Supervision. 


Regulations. 

m— Candidates must be at least 18 years old, and strictly of 
the Working Class. — In localities where it may bo found 
desirable to admit Female Candidates, the minimum age 
required for those will be Id. 

?>.— They must furnish particulars of Name, Address, Age, and 
Employment. 

r.— E.ich Candidate approved b}^ the Committee will receive a 
( 'ard, on which ho (or she) will at once inscribe liis (or her) 
own name. 

— As a rule no Cards will bo issued after the 4th Lecture, and 
no Candidate will be examined who has not attended at least 
() 01 tho Lectures, and each time signed the Attendance 
Book. 

— Xo Examination will be held unless there are at least six 
eligiblo Candidates. V 

0. — Tile Examinatioir^ill bo held by Mr. Hudson, the Examiner, 
in tho room and on tho ovoning appointed in concert with tho 
Committed of Supervision, such evening to bo if possible within 
ono month after the conclusion of the Course. • 

10. — At a Friendly Meeting of tho Candidates, hold some time 
before the pxamination, they will bo asked by the Examiner to 
answer in writing a fcw very simple questions concerning tho 

(1) In conformity with this announcement, a manuscript copy tf the 
Lectures is deposited at each locality for about six 9r eight weeks previous 
to an Examination. 
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Lectures, anJ llcise only who do this satisfactorily will he admitted 
to the Exiimiiiatioii. 

This “ Fnnidly iiitendPed to serve tlie pur- 

pose pf a rj-^'limiiiary Examiiiatiuii, lias admirably 
siu'cecdod, iioi oidy ,u so]^ iratiiiy; from the Candidates 
a fow.wlfo woi’ld have siood no chance in ( nmpeting 
Avith the ]‘csi-, cither tl'^'‘^^gh want of knowledge or 
through went of ability to express it in writing, but 
also in giving those who remain a clear idea of the 
actual nature and re(|uiremeids of an Examination, 
lu fact it has been noticed that in the time between the^ 
Jbeliniinary and the Final Examination, remarkable 
progress lias been generally made, evidently the result 
of earnest apjilication. 

1 1. — pTCvionsly to tlio Examination, two questions on each Loc- 
turu will he select oJ aiul marked on the rrogramme by the Ex- 
.iiipmr. U'lie one will b'‘ iiuuc easy, and th(! oilier more difficult 
oi comjirchciisive, in order to give each Candidate an opportunity 
ot adapting his attempts to bis abilities. 

12. -On the oveniug api''>ii)ted for the Examination, the Can- 
didates vvill (iud before them on taking the places assigned to tbom 
at the table, besides tlu necessary writing materials, copies of this 
Examination rrograe- ■ on v biidi tlvj j 8 questions are duly 
marked. Three lumis will be allowed them for preparing in pre- 
sence of the E^uniucr, and with it any assistance, plainly written 
aiiswi'i’s to as many of these questions as they may choose; hut 
they wdll nof be .r.pccfed j.( T. ' up in^e than one question for 
eael* Leetuie, and vP/en six good aiisvver^feay earn a Prize. Minor 
formalities will be duly ox]dn;uod by the Examiner. 


I wish to (5raw attciitioa to the fact that the Candi- 
dates are enc^^uraged to spread evenly their Studies 
throughput the Course. In dealing with a class of 
Students having enjoyed greater educational facilities, 
the answering satisfactorily at least one question per 
lecture, might fie not merely expected but required. 
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13. — The Examination Papers, signed by the respective Candi- 
dates, and left by them on the Table, will be bnfiigljt to the 
Economic Mnsenin for being c^oe^fnlly examined, and each more 
or less satisfactory answrr will be lated at a proportionate number 
of Marks. 

14. — Each Candidate whose total number of Maliks reaches the 
amount fixed beforehand as necessary by the Examiner, will receive 
a Certificate. 

Here follows a set of rules concerning the Prizes, 
which are omitted as having in view circumstances of 
a local nature, and essentially different from those likely 
to occur ill carrying out the scheme of Industrial Edu- 
cation contemplated in the present Work. Then comes 
the last Article which stands as follows. 

16. — Tho results will he made known to the Candidates if pos- 
sible witbin a fortnight after the Examination, and a convenient 
evening will be appointed in concert with tho Committee of Sujicr- 
vision, for the distribution of tho Prizes and Certificates. 

I mtiy here mention that delay in making known the 
awards of Examiners has been known to create con- 
siderable inconvenience and dissatisfactioji, and should 
])e carefully avoided in the system pro})Osed to he 
centered in a National Technical University, in which 
it will he further desirable to make known to the Can- 
didates, as I have done in my small way, the number 
of marks \yhich tlie^^iave respectively ohtoined ; also 
if possible the number of Marks respectively allotted 
to them in each subject iu a Composite* or Trade 
Examination. 

‘ i 

EX^MINATIOIJ' QUESTIONS. 

The remainder of my Examination Programme, 
forming, five double column pages, is filled by the 
Qcestionaey, which contains 103 Questions for the 
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nine fcectiires ; being not nndcr nine nor over fourteen 
for any«onl of tliem. The Quer! ionary in the Exaun- 
nation PrograuL.de the Industriy.! Chemistry (burse, 
contaijis 81 (^uesluMis for ifs 8 Lectures, ranging for 
each from 8 #10 ' 2.CP The insertioTi of these Question- 
aries would e l l lov) much to already considerable 
sj.ace Vlevoted to this subject, but both Examuiation Pro- 
grammes, together with the Sylbibuses of the respective 
(JouTses, will be freely forwarded to persons interested. 
I trust that the more the working detoils of this ‘‘ Open- 
UAXDKi) System” are looked into, the more evident 
will become its j)eculioT suitableness for giving shy and 
untutored merit a fair chance of success. Feeling 
perfeePy secure against abstruse or out of the way 
Questions, since none can be asked but the carefully 
and clearly worded ones of a published Questionary, 
Candidates will set to work with a satisfaction, and 
present tlieinsehes at the Examinations with a self- 
possession, that could scarcely be secured by any other 
means. They cannot possibly guess which questions 
the EAaminer will choose from the Qucstionary, but 
being told that those Questions will be evenly selected 
from its various pat they ^vill naturally be induced to 
spread tlircnighout the r'^ngc of their studies, that 
uniform alttuiiion which is so durable. At the same 
time it«is obvious tliat tne coiijikratively ‘permanent 
character givcu to the Questionaries, will repay a 
great amount of care oestowed on their fir^ prepara- 
tion, whilst pWiodical revisions will securp their bqing 

% 

(1) It will be fotind that tl^fe is in this system k tendon to involve* 
long answers, and it will bo well in examining advaiiood Students to 
acaompany some of the Questions, especially in Chemistry, with appro- 
priate skeleton or blank Stihednles that can be rapidly filled-in with the 
required details. 
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kept up to the level of the time. Lastly, ^ ma^ men- 
tion the great saving of trouble it will be [to the con- 
scientious Examine);, to liave a vvell-digesteiJ series of 
Questions spread out befoi-e him for his selection., 

It is evident that all tliese advantages (^nnot'fail to 
tell with })eculiar force in an Educational Sclicme 
which, like the one proposed, encom])asses in its com- 
prehensive embrace large ])ortions of the Industr'ial 
Population comparatively untouebed by j)revious 
devicevs for Technical Improvement, and which essen- 
tially depends for its success on the popularity of its 
Tests and the uniform faiiaiess of its Awaixls. The 
open-handed System will indeed be ecpially convenient 
in those cases whore the necessity for oird questioning', 
or any other cause, may demand the personal presence 
of the Examiner, and in those where it may be ])re- 
ferable tolbllowthe plan adopted by South Kensington, 
the Society of Arts, and other Bodies, of examining 
from a distance ; that is to say, the sending out of 
Examination Pa[)ers to the various localities for being 
answei'ed in writing under res])onsibIe supervision, 
and the sending in of these answers to the Central 
Body for Examination and Award.(i) 

(1) Seo the ProgrammoR of Examinations pnhliRhcd yearly by tlie 
Seimicc and Art l)(.j)artm('nt, and the Society of Arts.-^\t the London 
University the liiglicr Jixaminations are conducted under* tlio direct 
supervi.sion of the Examiners, and to a certain extent Oral Examinations 
are iiic hided. 



( 171 ) 


i 


r siAPT^^l; IV. 

RANGES AND GilADFS OF INSTRUC- 
TION — PUBLICATIONS. — EXAMINA- 
TIONS. 


SECTION 1.-THE FIRST GRADE OF GENERAL 
SCIENTIFIC FOUNDATION. 

The oliicf object in view in tins find the two following 
Sect ions, will be to define the various departments or 
ranges of In^structir^» that belong more or less to Tech- 
nical Training, and lo indicate certain Grades or Levels 
in each, introducing conventional Titles, which may 
be conveniently used in the next Ohapt.j*, in sketching 
out suggestive Curricula of Studies for various Indus- 
trial Em])loymenis. 

It has lxx:-n siiown in iho previous Chapters : — Istlj", 
that a certain amount of the insight into Nature’s Laws 
which Science affords-, indispensable to every Work- 
in^^ Man who i . anxious to foster his health and strength, 
an^ to make ajudiciou.' use of his resources 2ndly, 
that a certain amount of scientific insight, is equally in- 

(1) Several ago when I Vas advocating among my friends at 
University College the policy wnich has since led to the institution of 
a special Professorship of Hygiene, I adopted the terms “BIO^’OMY” 
o» “ Practical Bionomy,” a^ “ Bionomio Knowledge ” for briefly de- 
signating the Rules of Guidance through Life afforded by an insight into 
the Natural Science's. I have since repeatedly found these terms so con- 
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dispensable for the satisfactorily carrying oij of almost 
every technical Industry. — Fortunately th^ range of 
scientific Knowledge necessary for the fir^t purpose and 
which may be called the Sclnice of Daily Life, is at 
the same time exactly suited to serve as^a GEl^■ERAL 
Scientific Foundation for Technical Studies. 

It is unnecessary to repeat what has been said in 
Chapter I. resjiecting this fact, and the educational facili- 
ties which will result from it for establishing on a 
sound scientific basis the Technical Train iiur of our 
Artisans ; but it would be difficult to overrate the 
importance of rendering this fundnmenttd support tho- 
roughly effective. Hence the care that will be bestov ed 
in this and the following Chajffer, on showing in detail 
how it maybe initiated and developed, and how from it, 
as from a main stem, may be made lo spring the various 
branches of Technical Knowledge. 

It has been seen in Chapter III. how in the formal ion 
of a compreliensive Economic Museum, I was led to 
study and classify the Applicathms of Science to every 
department of Domestic and Sanitary Economy, for 
tlie purpose of selecting and displaying in methodical 
arrangement the best representative articK^s in each; 
and how in ordei- to render this (.ourse of Visual 
Instruction in ArruED 8cience intelligible to those for 

yenioHt, tliat I have l>cen stroni;ly tempted to nso them in t!ie present 
Volume, I fec'l however that I am already pi'oposin;^ innovationR intrin- 
sically ealcula+ed to startle those whose studies in Educational Economy 
have not been kept up to the requirements of the times, and accordingly 
I think it prudept to avoid rousing opposilion by strange names; the 
more so as I have se^m names coined merely for convenience’ sake, made a 
pretext for ridicule, and used as a hKndle for throwing overboard pro- 
posals with which it would have been otherwise difficult to find fault. 
It will be time enough to give the title of Bionomy to the scientific guid- 
ance which the Industrial Classes so much require, when it shall htve 
quietly made its way into their lavour under the name of “ Science of 
Daily Life,” 
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RANGES AND GiiADFS OF INSTRUC- 
TION — PUBLICATIONS. — EXAMINA- 
TIONS. 


SECTION 1.-THE FIRST GRADE OF GENERAL 
SCIENTIFIC FOUNDATION. 

The oliicf object in view in tins find the two following 
Sect ions, will be to define the various departments or 
ranges of In^structir^» that belong more or less to Tech- 
nical Training, and lo indicate certain Grades or Levels 
in each, introducing conventional Titles, which may 
be conveniently used in the next Ohapt.j*, in sketching 
out suggestive Curricula of Studies for various Indus- 
trial Em])loymenis. 

It has lxx:-n siiown in iho previous Chapters : — Istlj", 
that a certain amount of the insight into Nature’s Laws 
which Science affords-, indispensable to every Work- 
in^^ Man who i . anxious to foster his health and strength, 
an^ to make ajudiciou.' use of his resources 2ndly, 
that a certain amount of scientific insight, is equally in- 

(1) Several ago when I Vas advocating among my friends at 
University College the policy wnich has since led to the institution of 
a special Professorship of Hygiene, I adopted the terms “BIO^’OMY” 
o» “ Practical Bionomy,” a^ “ Bionomio Knowledge ” for briefly de- 
signating the Rules of Guidance through Life afforded by an insight into 
the Natural Science's. I have since repeatedly found these terms so con- 
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Forms of Bodies : — Introductory explanation of tlie 
terms commonly used in describing recti- and . curvi- 
linear ]»l;ine and solid Forms. 

First PRiNCiruES of Pjiysics : — Yarieties of J\ttrac- 
tion. Contending Forces resulting in the three c’ondi- 
tions of Matter, solid, liquid and gaseous. 

Distinctive Pj^operties of Bodies : — Compactness, 
porousness ; hardness ; brittleness, toughness, malle- 
ability, ductility, tenacity ; flexibility ; elasticity ; sono- 
rousness ; opacity, translucidity, transj)arency. Crystal- 
lization. 

Weight: — Specific Gravity of Solids.^^) Com- 
parative Density of Liquids; Hydrometers. Com- 
parative Density of Gases ; Balloons. 

Rest and Motion: — Inertia; momentum; centiF 
fugal force. 


Gravitation : — Increasing velocity of tailing Bodies. 
Prevention of Fall. Centre of Gra.vity. The Pendulum. 

Tjie MEcnANioAL Powers, shown in action or dpia- 
mically, rather than statiaiUy, in order to afford a lively 
and impressive demonstration of the inverse ratio of 
Power and Speed :(2) The Lever. The Wheel and 
Axle. The Pulley. The Inclined Plane. The Wedge. 
The Screw. — The Roller. Wheel Carriages. 


Notions, of Aerostatics and Hydrostatics: Phe- 

(1) It has been found expedient to introduce Specific Grravity Jimong the 
distinctive properties of J bodies, leaving the mode of dehu-mining it as 
regards insoluble Solids, to I)C alluded tto in Grade 1 of Hydrostatics, and 
more fully explained in Grade 2. 

(2) Some of the continental Writers on Moclianics adopt this mode of 
explaining tlio Mechanical Powers; for instance, A. Privat Dcschanel^in 
his well-known “ I'raite Elementaire de Physique ” See Part I. of the 
English translation bj Prof. Everett. 
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nomeiyi connected -witli tlio pressure of Air and of Wa ter, 
and rationale of their most useful and interesting appil- 
cations. The Di' ing Hell, the S; phon, the Common and 
the Forcing Fump, the Barometer, ^c. 

' Notions o^llio production and transmission of Sound. 
Echo. 

CHEMI^ v" PHYSICS. 

LiOfTT: lls ]m)(liiction and traiismission. Reflection, 
Reira/ition, and tlieir practical applications. Deeorn- 
})osition of the Solar Ray; Rlienoniena of Colour. 

Heat : Expanr^ion of Solids. Expansion of Licpiids ; 
Tliernioineters. Expansion of Gases; artificial Venti- 
lation. — Practical Phenomena connected witli the trans- 
mission of Heat by Conduction, Convection, and Radia- 
tion. — Changes of the condition of inaHer produced by 
Heat and ('old. Interesting a,nd im])ortant phenomena 
comiected with th< ‘ hr ding of Water, and the generation 
of Steam. Produclion of Cold by evaporation. 

Notions concerning ELKCTRfciTY and Magnetism.(I) 


INOlc .eNIC Ci: EMIbTRY.(2) 

Difference 1)6 tween Mixuiie and Combination. Sim- 
ple and compoued Bodies. Synthesis and Analysis. — 
The ;nosf important of "the non-metallic Elements, and 

( 1 ) There is no jiosibive leasun uhy these two subjects shoTild not, to a 
certain extent, Im 3 horc illustrated ; but Dynamic Electricity involve, a pre- 
vious Liiowledge of Chemistry, and all things considered I*think it will be 
found best to ad^pt as I have doiK^in niy Poimlar Course, +he plan of 
rcseiwing the whole group for the Second Division, biTugmg in Static 
Electricity in connection with the subject of “Safety from Lightning,” 
and Magnetism and Dynamic Electricity, in mentioning the services ren- 
dcre(! by the Mariner’s compass, and the Electric Telegraph. 

(2) The following extract from the first of the two Lectures (Nos. Y . and 
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of tlie MetalsJ — Combustion and its results. — groups 
of Compounds having common pro])erties, siicb as tlie 
Acids, tbc Alkalies, tlie Salts, &c. Notable Operations, 
siudi as fusion, distillation^ solution, neutralij^ation, 
ciystallization, precipitation, &c. The wbole illustrated 
by useful examples. 


VI.) devoted to Inorganic and Organic Chemistry in my Popular Course, 
may serve to indicate the s])irit in which it is ])r{)j)osed tliat this KScienc(' 
should 1)0 taught in this first Crade of Instruction. 

T(^ those who are aware of the comjirchensive iiaturf> mid vast import- 
ance of Chemical Knowledge, it may at first seem almost ridiculous 
to attempt to condense such a Science into two Lectures. Jhit you 
must bear in mind that in the present, instance, the purpose in view is 
merely to impart a few fundamental notions of the Jloi/ios which Clu'- 
mistry deals with, of the manner in which Chemistry deals with them, 
and of the ttrnts which Chemists commonly use for designating those 
Bodies and explaining those ()])erations. You will be surprised to find 
how easy this knowledge can be rendered by methodical arraiigmnent, 
by the avoidance of all unnecessary technicalities, and by a few simple 
Experiments. At the same time I am sure that you will be jileased at 
discovering how many new features of inhu-est are displayed on all sides 
by the Things of Daily Life, when you look into the chemical rationale 
of their origin and of their use; and I doubt not that you will become 
more willing, as well as infinitely more able, to undertake in earnest the 
study of Domestic and Sanitary Economy.” 

1 may add to the foregoing that a considerable development of the 
a-^quaintance with Chemistry thus initiated in the first Division of 
the Course, will be attained in an easy and agreeable way in reviewing 
its applications to Domestic and Sanitary Economy in the proposed 
Second Division, which on its side gains by being interspersed with 
Chemical Experiments. 

^ The Non-mctaliic Elements included in my Popular, Course are 
4 Gaseous ones : Oxygen, Hydrogen, Nitrogen and Chlorine, and I Solid 
dnes : Carbon. Sulphur, Phos])horu8 and Iodine. As regards the Metals, 
I have found it best to reserve the chief account of them for tlie ‘ind 
Division of the Cour,se, where it forms a suitable introduction to the 
Hardware Department. This, like many other parts of Chemistry, gains 
in interest for Grade 1 Pupils, by beiag brought into immediate connection 
with its practical applications. 



Sect. 1.] GENEHAL SCTENTTFTC FOUNDATION. 


J77 


, ORG ANIC C11EMI!-"^RY. 

I 

Differciiije J)ei\\ eeii Inorganic ai*(l Organic J)()dies, 
cVid between [Jltiuialc and rroximntc Constituents. — 
Proximate ‘lliistrated by that of Flour, Milk, 

&c. — Jveview cT various (Iroups oj Organic Podies, re- 
presenied by tl '. most common and usefui Types - 
Fibres, Starches, Oums, and Sagars. Oils and Fats. 
Itesins, Paisa m^^, and Essential Oils. Fcnnentation 
Alc('bob Etber^ and Chloroform. Vegetable Acids. 
The Alkaloids. Colouring Matiei's. -Albuminoid and 
Gelatinoid Constituents of Food. 


OUTLINES OF NATURAL HISTOHY. 

The three kingdoms of Nature, Purposes ol (Tcology 
and Mineralogy. 

Ihirposcs of 1 >()TANAl(^) Wonders of the Structuio 
and Functions of the various parts f*r Organs of Plants, 
and of the mysterious cycle of Germina ion, Develop- 
ment, and Ite])roduciion. — Differences betweam Endo- 
gens and Exogems, ! 'lowei'i .g raid Flowerless Plants 
and (Ther distinctions of leading importance in (Classi- 
fication and Diagnosis. — noparation of the Vegetable 
Kingdom info (irdcrs^.T.lbes or Fannilies, Genera and 
• 

(1) Fcrnieiitatioii should be- !•< •- -ory lightly touched uj)on^uiid further 
cx])laiiied in connection with FcriiK;ntcd Liquors in the 2nd Division. 

* (2) In my Populjfr Course, r>otany only occupies at present a smaii ]ior- 

tion of a Lecture chiefly taken up with Zoology, which thanks partly to 
Pattcrseii’s Diagram ,pro\es an attmetivo as well as instrun ve snhject. 
If Lean succeed in giving Botany m acceptable form, I intend carrying 
out at the first opportunity the arrangement here indicated, by whi(;h the 
number of Lectures will be raised from t) to 10 ; but this will not in tho 
least prejudge the question of tho length of tlio future Official Course, 
for which I can only presume to offer suggestive indications. 

N 
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Species. Convenient practice of (listingiiislnngrl^lants 
by tlieir Generic and S])ecific names. 

Review of some of tlie most iiriportiyit Orders, illus- 
trated by useful types. 


Pur])oses of ZooLOfjV. Cbief points on .wbicb its 
classificaiion is commonly made to depend. Review o] 
its leading divisions witli the aid of Rjitterson’s Dia- 
gninis, or some other series of Illustrations, l)ringing 
into lulief tbe most instructive features aufl incidents ol 
the Animal Kingdom.^^^ 


HUMAN PHYSIOLOGY. 

The bony framework of our system. 

Review oftlie cbief Organs rani of tlieir Functions: 
the Brain and the Nervous System. The Organs of 
Motion. T1 le Blood; its composition, its circulation, its 
heat producing functions. The Lungs and Respira- 
tifui. Effects of respiration in crowded dwellings. 
Importance of Ventilation. 


Necessity for Nutrition. The organs and functions of 
J7utrition. The Senses : Sight, Hearing, Smell, Taste 
and Touch. The Skin : its functions, and the caj-e re- 
quired for preserving their liealtliy action. Tlic Nails. 
The Haii:. 

Advantages to be derived from the stydy of PRysio- . 

logy, and m*anner in whi(*h it should be conducted. 

•> 

(1) It is to be regretted that Patterson’s Diagrams are in descending pro- 
gression, whereas it is more convenient and more useful to begin with tlio 
lower orders and proceed upwards, a plan wliich the same author hipiself 
has adopted in his ' Zoology for Schools.’ 
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SECOND DIVISION.— Ai'Pl.i ED Oil EOONOML 

» KNOW EE! .iE.(i) 

• * * 

, Tlie Matl-r of ihis Division is not, as that of tlio 
])vo(?e^ing' ono^ into j'aiis sutlicieiitly ecj^nal to 

form as man; Lectures, hiii ar]‘<tnc;e<l so as to present 
a nmiiher of ^ 'dijects or Groups of Subjects which be- 
sides receiving; collectively fi'ojn tlie Student tlie general 
attention (Ine all, maybe conveniently singled out for 
further spc'cial study. 


The WouKfNUr JIan's Home: Causes wbich in- 
fluence tiie sanitary cliaracter of a site, and reiider it 
liealtl'.y or unliejilthy, or better suited for one tcni- 
])er.inient or occ\i])alion than for another. Drainage, 
Se-WiU'age, Water-sujip’ly and otlier (piestions relating 
to Jhiblic f lygien(% \v]n^*h everyl)ody sliould understand. 
Hints respecting the scilection of a Dwelling in Town 
or Country. 

Duildino Deskjn am^ LoysTJUTCTTox : Necessity 
that occurs in populous towns for building lioiises 
many stories hie’ The ^'vtern.d gallery system, the 
corridor system, and other contrivances. Adaptation of 
existing inLau houses. Dwellings suited for suburban 
locaJjtiv's. Ku^al Cotta ■ ; liow they may be made 
con#foT’table and healthy witli the least difficulty and 
expense. • 

t 

(1) 'Tins part oftlio Syllalms is mainly an adaptation to^the requirements 
of.liiiiior Students, of the range of Subjects rcaowed more extensively, 
and Iroiii a soiiu'''’ hat diffei-Dut. stamlpoint, in the Synopsis ol an Economic 
Museum given in Section 2 of t^e preceding Chapter, to which reference 
may ho made for additional details if desired. T can further place at the 
disposal of tho persons charged hereafter with preparing the '‘Official 
Courses,” several Drafts of Lectures containing suggestive matter relating 
to 1 )wellings’ Improvement, and other hygienic questions. 


N 


0 
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Notions such as every one should possess concern- 
ing the difference between Runnhuj up a House, and 
building It substantially ; also concerning the) shape and 
arrangement of Eooms, and the various contrivances 
for the avoidance of damp, noxious effluvia, vitiated 
air, smoke, danger from fire, &c. Best construction of 
Staircases, Floors, Eoofs, Windows, &c. 

Building Materia i.s : Stone; notions respecting 
the geological formation, chemical composition, and 
practical value of the leading kinds. — Mortar, good and 
had. Cements. Concrete. Artificial Stone. Asphalt. 
— Bricks and Tiles ; their mamifacture and chief 
varieties. — Slate and Roofing Materials in general. 

M^ood : Sources and |)roperties of the chief kinds 
used for building and for furniture. How to select and 
use Timber to the best advantage. The Dry Rot ; how 
to preserve Wood and render it fire proof. 

Manufacture of Window Glass. — Useful notions con- 
cerning the materials and processes of Ilouse-painting 
and other modes of pr('sorvation and decoiution, inclu- 
ding paper hangings. Princijdes of Taste and appin- 
priateness in Cottage Decoration. 

Applications of Clicmical and Meclianical Science to 
the production and elaboration of the most useful and 
familiar of the Metals, including the salient features 
of their progress from the Ore to the m'anufactured 
article. Review of the most interesting points^ in 
Household Ironmongery, with hints for selection and 
repair. Culinary Utensils, Domestic Hardware, and 
Cutlery ; insight into their manufacture, and hints re- 
specting them, borrowed from Science or from the 
experience ofolher countries. — Manufacture of Earthen- 
ware and Porcelain, Bottle-glass and Flint-glass, Mirrofs, 
&c. — A glance it the trades of the Cooper, Turner, 
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Bruslilnaker and Baskct-innl- er. Furniture as it often 
is in tlie dwelling, of the ^oor, and as it ought 
to be. • 

, TeStTIle Mateiualb, FABidCS AND Clothing : Prac- 
tical value 01 10 insi dit inio the u sources which Science 
and Indhstiy "ru]jpi} for tii's aoj^yartment of our daily 
wants. Prelino'nary notions about spinning, weaving, 
bleacliing, and dyeing, last and fugitive colours, &c. — 
Chief Textile Materials; their origin and nature, raw 
condition, and stages of elaboration for the loom. — Use- 
ful information concerning Textile l^abrics, from coarse 
Matting up to those used for household purposes and 
apparel, bringing into relief the good qualities or defects 
\/hich most concern working-class Families. — Leather ; 
its manufacture and chief varieties. Furs. — Gutta- 
jiercha; its use for sojes and other purposes, India- 
rul/her; waterproof fabrics of various kinds, and hints 
concerning tlicir us; foi* apparel. 

HABEiiDASiiEJiy and Garments of all kinds, includ- 
ing foot and head coverings; interesting features of 
manufacture; adaptation to weather, occupations, and 
means. Glance al the rational points in the Costumes 
of other nations. 

Food ; B*i ief recapitula^‘on of what has been said 
in the First ^or Elementary Division concerning Nutri- 
tion in treating of HmudU Physiology, and concerning 
proximate and ultimate A^nalysis in treating of Organic 
Chemistry. Importaiiee of basing as far as possible 
the appreciatfon of the various articles o£ animal and 
vegetable food, on a knowledge of their Proximate 
Censtituents, and of the value of these for Nutrition; 
careful review of the chief Proximate Constituents, for 
the* purpose of carrying out this principle. 

Causes of deferioration of Food, and means of pre- 
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Bcrvatioii. Prevailing forms of Adulteration and Fraud ; 
means of detection .C) * 

Watei?. ; impurit'es, liow ascertained aiA.^ lemcdied. 
Salt. 

Educational Review of Food REROiTUCEsf supplied by 
the Animal and Veoetadle Ktncdomr, Proximate^ 
Analyses being given wliorever conveniently prac- 
ticablc/^) — OoNDiMEN'i’R ; their use and abuse. 

P>EVEKAGES : Cocoa, (doffee, Tea, and tljeir substitutes. 
Fermented und Distilled Licpiors.t^) Refresbing Drinks. 

Gexeual Conlstdeuations rcs])ecting Puovisions : 
Ignorance and bad luanageinent vbicli are too often 
displayed in the jnircbase of Jb‘o visions, as well as in 
their use. Rationale of Culinary Processes. Improve- 
ments that may be borrowed from foreign nations. 
How wholesome and palatable meals may be prepared 
with cheap materials. 

Remarks on Die']', that is to say on the selection of 
Food and the arrangement of meals, on rational 
principles, according to individual reejuirements, and 
available su])])lie'^c 

(1) Special adulterations will be mentioned in eoinioction with tlio re- 
spective Articles. 

(2) Tlicro is generally speaking no dillicnlt^ in training even illiterate 
minds to the ap])ref’iaiioji of Food Analyses, ]»rovid(Hl that at first either 
actual qiiantdfi'S are shown, or re])res(',ntativc Diagra'ms on the plan 
introduced by Dr. Lyon .IMaylair ; and ])rovided also tliat nuilicrictil data 
bo reduced to the siinjdest a))])i-oximate figures. A pound ayoirdnpois is 
a very popular standard, but the various fractious of ounces stand to it in 
no clear proportion, and 1 have found Ix'st to adopt ])prcentagc Analyses, 
taking 100 graRis as the standard. The opportunity thus aifordod for 
popularizing the metrical system is in itself an advantage. 

( 8 ) For Grade 1 Students, it may be best to place here the rationale of 
the Saccharine and \mous Fermentations, in connection with the processes 
of Malting, Brewing, and Distilling. For Grade 2 Students, it may be 
best to place the theory of th(3S(! as well as of the Acetic and Putrid Fer- 
mentations either in Organic Chemistry, or in the general consideration^ 
at the hegiimiug of the Food Department. 
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Hei^tino : T)i(i Oo- I Mine; tales of olden iinie; 
its trcasw-ires, h r li./dly and how ie'norantly 

wasted. Kpviaw of t]v hcht Kinds^of cheap Fneh and 
of th^ Grate*^ 'Rang-es, Stoves, and other appliances 
best (ialcuLded ; > t m them useful account for 
wannine*^ and 

LiG^ii^riNO : jvoview of the most importaik Materials 
and appliances ; how to obtain litth' cost ti qu^ility of 
Light congenial to the eyes, convenient to manage, and 
free from danger. 

Cleaistjnkss : Manufacture of Soap; review of its 
varieties and substitutes, and generally of the best 
articles and appliances for washing, brighteniug and 
polishing. — Disinfectants. 

PEitsoNAL IIygiexk : Brief History of the Human 
Flume from infancy to old age, showing how much 
may be done to foster its develojunent, and maintain 
its healthy action e>’en under difficulties, and in short 
how much it lies in our power to enhance the enjoy- 
ment of life, and to prolong its duT*ation, by a constant 
attention to the united dictates of hygien ' and morality. 
— Hints for warding off incipient infirmities, and for 
relieving the sulTei'' ^^s, and increasing the resources of 
the infirm. • 

S.iFFTY on Relief Advice concerning injurious 

artides likely to be mib5ak<.n for nutritive or medicinal 

• 

(1) Much good ii.<iy be efhictcd in this direction by simply drawing 
attention to existing mean ^ ol i uincc, such as the following : — 

'Diagrams o|| Edible and Poisonous Fungi,’ with Text bv W. G. 
Smith (Hardwicke). « 

‘ Poisonous Plants,’ by the Christian Knowledge Society. 

‘ Noxious J’la.iLS,’ by Dai ion and Hodge. 

‘ Relief for cases of Poisoning.’ Chart by Wm. Stowe (Churchill). 

‘ J’irst Help in Accidents,’ by Ch. Schaiblc (Hardwicke). 

* ‘ Plain Rules to bo observed in case of Illness or Accident,’ by 
Dr. R. Druitt (S. P. C. K.). 

Cox’s ‘ Companion to the Sea Medicine Chest, &c.’ (Simpkin and Co.). 
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ones, and articles of food which become unwholesome 
at certain seasons or under certain conditions; poi- 
sonous Muslirooms .^j-nd other productions ;f recognition 
of Hydrophobia. Antidotes and other means of imme- 
diate relief for cases of poisoning, and tor venomous 
stings or bites. First help in sudden accidents, including 
Asphyxia aiid Browning. Kesciie from Fire or Sh ip- 
wreck. Precautions against Lightning, prefaced witli 
a brief account of the ])henomena of Static Electricity. 
— Hints for avoiding tlie detriment to health, or the 
danger to life or limb, incurred in various industrial 
occupations. 

Useful notions concerning various Scientific Apfli- 
ANCES ill common use:(^^ — Gunpowder and Fire-arms. 
— The Steam Engine. — The Mariner’s Compass and 
the Electric Telegraph, jireficed with brief explanations 
concerning Magnetism, Bynamic Electricity, and their 
mutual influences. — Clocks and Watclies. Alarums, — 
Scales of various kinds, and how to a,scertain their 
correctness. — AV eights and Measures of length and 
capacity ; advantages of the inetiacal s^stuni. 

Miscellaneous Houseiioli) ItEQUisiTES: Manufac- 
ture of]),a])er, ink, pens, pencils, &c. Pins, needles, and 
the like. Pope and string, glue, Ac. 

Recreation : Attention to be drawn to useful and 
recreative studies in Science, Art, and Music rational 

r 

(1) Miiny miglit he saved tliroiigh propagating a knowledge of the 
various means of rescue most frequently available. 

(2) The possibility of admitting into a Grade 1 Course of Popular In- 
struction, subjects like those here enumerated, will necessarily depend on 
the pains bestowed to reduce each principle to its simplest and clearest 
expression, and to illustrate eacli apidiancc by inodels or drawings of its 
most representative types, pointing to appropriate sources for the furtlier 
gratification of the interest which it is sought to awaken.— Barornffters 
and Thermometers have been explained in the First Division of the 
Course. 
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amusfftiictits and lioaltlifnl ntiincs and exercises, iin lad- 
ing drill* and nwimming/'' 

Frienpl^i AnMCi . House', old nianagemcnt and the 
keeping of aceour.b.; Evils jfthe 'I'ally and Fawning 
Systeiiis ; cJj-ooerar've Stores an,! the like; Savings 
Ranks, IJenufi; Cluk, and Muina' Provident Societies; 
Co-operative Rnilding Societies; present a id deferred 
Annuities, Life Assurance, and various otiier forms of 
PitovisiON EOR Sickness, old Aoe, and Death. 


EEMAEKS ON T!iE FOKEOOING SYLLABUS. 

It must ho borne in mind tliat the object of this 
Grade 1 Course is to gain a hold of minds in a very in- 
cipient state of culture,^ to raise them to a sound prac- 
tical accpiaintanee with many useful things, and at the 
■same time to cndoiv them with a capability for learn- 
ing more. Accordingly all classificaiions of the subject 
matter of Physics which Involve previous mathematical 
studios of any kind are set aside, and tlie :^upil, whether 
youthful or adult, lias his aticntion first directed to 
nearly the same sc of “ t '.bjeets,” as are displayed to 
Infants in a Kindergaitcu His training in mental 
gymnastics liegins in the notice he is induced to take of 
the beading ‘plane and ..olid forms, in connecting with 
them names wb’ oh will be frequently used, and in learn- 
ing /something about ai.„'es and their measurement, the 
' relfition of tin? circumference of a circle to its diameter, 
and other little items of information, as easy and enter- 
taming as they are useful. After these preliminary 
explanations intended to obviate future trouble .and 

(1) The advantages of swimming as a brancli of education cannot too 
strongly be urged. 
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stoppages, Physics proper is introduced with u few 
manifestations of attractive force wliich diveisify tlje 
instruction, and theji tlie illustrated GlossafT of useful 
terms is resumed by reviewing tlie chief Physical Pro> 
perties of Bodies.^^) Weiglit talccn as one of tliem 
brings the mind to the subject of Inertia, from which a 
natural reaction leads it to motion with its consequences. 
From this time the attention is almost unceasiiigly 
attracted by plienomena in action^ wliicli thus become as 
clear to the uninitiated Student, as mathematical })roofs 
are to one duly trained. 

Some apology may appear necessaryfor assigning so 
comprehensive a range to the General Scientific Foun- 
dation of the studies of Artisans. To reejuire that they 
should be able to answei* any reasonable sot of (|uestioris 
on the wliole of the facts and principles thus embraced, 
may seem exaggerated and unnecessary to those who 
have not investigated the I’cquii’emcnts of Industrial 
Life, and altogether illusory to those who ain not aware 
how welcome intellectual food is to Working Men, pro- 
vided it be rendere<] conveniently ua nilable, and pro- 
perly suited to their mental palate. Now as regar-ds 
necessity, it must be remembered that the Artisan 
should know the art ol‘ spending as well as that of 
earning, compassing with his mind tlu^ rationale of the 
things used by Ihmself and his family, as well as of 
the things he manipulates for the use of others. Then 
as regards his alu’lity to take in useful information, I 
need only r^fer to the manner in which the “ Popular 
Ooui’se ” above referred to l\as been constantly received 

(1) In my Course delivered at London Institutions, T liavc found it 

expedient to plaee the Glossary of Forms after that of the Properties 
of Bodies, and in some cases it might be omitted altogether. ' 

(2) A few similar remarks on the mode of teaching Chemistry arc re- 
served for the 2nd Grade. 
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for tb^Iast sevon yearR, aial slill c*oiitIimes to be received 
by the Workiiie; Men 'd* Londoji. 

An accon^jt iui.< f - glv( in ^ Chapter i. of tlie 

n)anner in wieeli tlie rfciontii’c Training of tlie Work- 
ing M^in inny ' o ii ^‘^iated in hi.-; rriinary Education, 
and in fi\ct fr ■ It ‘\signs of nr, brnes ” are constantly 
pointing that wny; but it will at the best bo a long 
. time before that agency is in full (/j)eration. Even 
then the scientific instruction (/f a large proportion of 
working-class youths and adults '''ill have to be com- 
pleted, as all has now to be sii])plied, by Class Lessons, 
Free Lectures and the like, supjfiemented by piivate 
reading. For these juirposes, the best printed form to 
l.e given to the Instiaiction in question, is doubtless that 
of a familiar ])iscours(‘. divided into Lectures for delivery 
on the Jfijiary system,^ but suscejdible of easy subdi- 
vision f(U- Class Tjessons. The work should be fully 
illustrated witli woedcuts for home reading.(i) As 
regards tlie amount of matter, I reckon that any com- 
petent and painstaking Autlior who may be selected 
by the rniversity for the purpose, wdl be able to 
embi’ace in 9 or 10 Ijectures all that it is essential to 
include in tlie Fiiv or Ef mentary Division of the 
abovv' Syllaltus. As for tb"' Second or Applied Divi- 
sion, 1 am less competent lo judge, having as yet only 
written fragments for^ii; out I do not think that it 
need extend be}. aid ten or twelve Lectures. Thus we 
may, reckon thai Giado r of the whole rangfe may be 
taught in about 20 Lectures, or about twipe, as many 
Class Lessons such as Artisans might be expected to 
attend during their Apj'rentieeship. — If we sup])ose 
this^ amount of Instruction to be spread through the 


For fiirihcr particulars see Section 5 of this Chapter. 
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evenings of two winter seasons, we Jjave betore us 
something not unreasonable, and which leavhs plenty 
of margin for collateral or subsequent st udies. — I am 
now dealing with the question as it will have to be 
dealt with as long as the Education of the People re- 
mains what it is. When Elementary Science ap- 
proaches a proper development in Primary instruction, 
the Studies of the young JVrtisan will receive a pro- 
portionate lift. On leaving a well-conducted Primary 
School, say at 14, he will already be tolerably well 
grounded in Orade 1, and the opportunities for attend- 
ing Evening (lasses during his Apprenticeship, may 
be devoted at once to the further studies prescribed by 
the Curriculum of his Trade. 

In dealing with Artisan Students, especially as 
regards the lower grades of instruction, Class Teaching 
will he preferred to the more formal plan of teaching 
by Lectures. These will as a rule be of one hour’s 
duration each, taking three quarters of an hour as a 
minimum, and an hour and a quarter as a iiiaximum. 
This supposes them to be delivered on the binary system, 
which is more rapid than an ordinary single handed 
delivery. Class Lessons, which will generally be on the 
latter plan, will for about half the mattel*, take rather 
more tJian half tlie time. Moreover they will be 
followed by an Examination on the subject just treated 
qf, or preceded by an Examination on the subject of the 
previous 'discourse. A Lesson is assumed to be more 
collo(|uial than a Lecture, and if the Teacher fancies 
that his Pupils do not quifo understand him, it is not 
out of order to invite questions.(^) 

(1) Mr. J. C. Ward of tlic Gcolopcal Survey, in delivering liis 9 Lectures 
on Natural Pliilosopliy, ein])loy('d 8 (wenings to each Ijccture ; viz. : one 
for actual delivery, one for collo(iuial explanation .s with repetition of some 
experiments, and one for the examination of the Pupils. 
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SECTIQN 2.-“rHE bECOND GRADE OF GENERAL 
SC!F-NT'F1C FOUNDATION. 

The Range oibstudies will bo essentially the same as 
in (Irade 1, but iiiere wil^ ]jo a general expansion of 
the Subjects ; inciiiisiderable in some, as for instance 
in l^hysiology, but veiy considerable in otliers, as for 
instance in CTliemistry. TIk^ nr^de of treatment will 
throughout tlio mucli more earnest and 

circumstantial, though cai’o will still be taken to reduce 
whatever has to be said, to its simplest expression, 
and to avoid all unnecessary technicalities. To afford 
practical guidance in matters of every-(lay life, will still 
be a constant aim, but, *thc introduction of additional 
t( chnol.ogiml llbisti’atii)ns ^vdirrever o])])()rtunities ])resent 
themselves, will give a decidedly hidusG'ial cliaracter : 
so much so that whereas the previous may be denomi- 
nated the PoruLAR Course, the present m.iy be entitled 
the Inoustrial Course. 

It is nnnecessay^ lo g’v'^ a fresh Syllabus; but 
the leading .headings of the previous one will be 
repeated for the conveiiF‘n(;o of introducing a few 
remai'Ls. 


FIRST DIVLSION.-ELFMENTARY KNOWLEDflE. 

mechanical ANT) CHEMICAL PHYSICS. 

The difference in the tone of instruction between 
Grade 1 and Grade 2, may in some measure be 
assimilated to th;^t between the intellectual capabilities 
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of a Scliool-l)oy and of an Apprentice. Accordingly, 
we may now review at once tlie standard properties 
of matter in tlie order commonly assigned to tbem, 
wliereas previously it was necessary fir«t/fo train tlie 
mind to tlie appreciation of some of tlic^ most visible 
and tangible forms of Bodies, Ix'fore it could be con- 
sidered competent to realize tbc abstract conception of 
Matter. But even now we must scarcely reckon on 
any acquaintance with Geometry or Algebra. The 
consequence is that iiisiead of laying down the abstract 
hiws of the physical foi'ces, and then working them out 
with geometrical figures or algebraical equatioTis, intro- 
ducing ex 2 )erinienta] .demonstration as a secondavy 
affair, we must in most instances blend with the 
enuiK'iation ol each law ils actua.l and visib.le woi'king, 
and be perh'.ctly content if we can tliiis make princijdes 
sufliciently clear by tlieir jiractical results, for being 
readily and I'ightly ajijdied whenever tlier(‘- may be 
occasion. 

Working Men have as a, rnl(‘, a quick perce})tion of 
what can praetically benefit them. Hianxi it has lieen 
a frequent subject of remark at the IjonJon Institutions 
that the illustrations of tlie Mkcuaxical Powiu^s in the 
Popular Lectures’" ihougii less showy than some other 
parts of the Gourse, have jiarticularly riveted the at- 
tention of industrial audiences. But then it must be 

o 

remembered that tliey were always exhibited in actual 
operation, and explained dynamically., not statically. 
Even in this 2nd Grade the ajqdicati^ns of the Me- 
chanical PowcT-s will not be pursued beyond the 
simplest and most common Torms of Machinery. More 
advanced Instruction in this line will take the name of 
Mechanism. (Sec p. 217.) 

Tlie subject of Light will be considerably expanded, 
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though Polarizntion, Muoiuh ctic(% Diffraction and tli 
like, willjrie reserved foi Gindc :* nCediemical Physics, and 
Spectrum Analy ' pv^bahly ( ansferred to that Grade 
of Chemistf^.^-Tlie -die Chkomaticb will he given to 
the Te/;hnical Knowledge of Primary, Secondary and 
Tertiary Coloois. aao of flu* ro^'s of their Harmony 
an 1 Contrasi.^^-' 

The subject oi’ Heat w!b be considernbl ) r darged. 

As JH'gards Eloeiricity and Afagnetism, a plan may 
still be adopted similai to that rccoinnicnded for 
Grade 1. 


OIIFATTSTUY-lNOrtGANIC AND ORGANIC. 

As already hinted, a very considerables ex])ansion is 
necessary in tliis subje^cb as compared witli its treatment 
in the previous Grade. In lact Grade 1 which pro- 
lesses to embraie ^ uly that which if possible every 
Working Man should know, irrespectively of the nature 
of his employment, must necessarily be confined to 
what almost eveuy man may have a chance of taking 
in. Accordingly only the most essential outlines of 
Chemical Kiiowledg.. shouf! bo given. The case is 
diffeient as Regards the Gi le 2 of Chemistry now be- 
fore us, which is designed to be the regular standard of 
Clieimcat Studies for Apj)i’ontices and Artisans whose 
Pursuits are of a chemical character. It will indeed be 
freq^yently prescribed foi Students for whom Grade 1 
" of olher parts of the General Scientific Foundation may 
suffice. AccoT'dingly it wll present wliatever it is 
essential that they should know, in a practical and 

(l^SceSt'ction 4 of this Chapter (p. 217). In introducing the term 
“ ChromaticR," I have the authority of Chas. Brooke ; see Chapter XIX. of 
his ‘ Natural Philosophy.’ (Churchills.) 
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of a Scliool-l)oy and of an Apprentice. Accordingly, 
we may now review at once tlie standard properties 
of matter in tlie order commonly assigned to tbem, 
wliereas previously it was necessary fir«t/fo train tlie 
mind to tlie appreciation of some of tlic^ most visible 
and tangible forms of Bodies, Ix'fore it could be con- 
sidered competent to realize tbc abstract conception of 
Matter. But even now we must scarcely reckon on 
any acquaintance with Geometry or Algebra. The 
consequence is that iiisiead of laying down the abstract 
hiws of the physical foi'ces, and then working them out 
with geometrical figures or algebraical equatioTis, intro- 
ducing ex 2 )erinienta] .demonstration as a secondavy 
affair, we must in most instances blend with the 
enuiK'iation ol each law ils actua.l and visib.le woi'king, 
and be perh'.ctly content if we can tliiis make princijdes 
sufliciently clear by tlieir jiractical results, for being 
readily and I'ightly ajijdied whenever tlier(‘- may be 
occasion. 

Working Men have as a, rnl(‘, a quick perce})tion of 
what can praetically benefit them. Hianxi it has lieen 
a frequent subject of remark at the IjonJon Institutions 
that the illustrations of tlie Mkcuaxical Powiu^s in the 
Popular Lectures’" ihougii less showy than some other 
parts of the Gourse, have jiarticularly riveted the at- 
tention of industrial audiences. But then it must be 

o 

remembered that tliey were always exhibited in actual 
operation, and explained dynamically., not statically. 
Even in this 2nd Grade the ajqdicati^ns of the Me- 
chanical PowcT-s will not be pursued beyond the 
simplest and most common Torms of Machinery. More 
advanced Instruction in this line will take the name of 
Mechanism. (Sec p. 217.) 

Tlie subject of Light will be considerably expanded, 
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By peaiis of these various expedients, any Working 
Student ^vrhose intelligence is ne+urally good, though 
not sufliciently Htivvted to mi' )W of his apjn’eciating 
or being bev>'fited .y a schuListic chemical training, 
rnay be turned ^ nt fit for undertaking intelligently any 
ordinary techiiieal in iidpulaif os -d a chemical character. 
This is satisfachiry as compared with the present pre- 
vailing ignorance ; but t! j prospect is still more cheer- 
ing if we consider Lhe facilities created by this amount 
of knowledge lor learning more. The main difficulty 
whioli at first stood in the way of the comparatively 
untutored beginner, that of connecting in his mind the 
hazy conception of a sot of Bodies strange to him, with 
a set of Symbols still more strange, and of attaching to 
these in his memory an ill-appreciated set of arithme- 
tical equivalents, has in great part ceased to exist when 
he has made actual acquaintance with the Bodies in 
question, has in a meas’^e followed out the mutations 
ibr the expression of which Symbolic Notation is used, 
and has leai’ned to conceive the advantage of graphically 
expressing these mutations ly ^ few compact signs and 
numerals. Accordingly, the Course should not be con- 
cluded without sncii ? inilir+ion in the latest ctandard 
edition of the SysteTii, and its practical working, as 
may enable the iiitelligeii* and willing Student to pur- 
sue Iiy3 next .^tago of his et rnical progress with the aid 
of a»yo^ the mosl approved Hand-books of Elementary 

• 

vellon^ly on the memory, the logic of connected facts ; in the latter case it 
• gives a taste for desultory information, inspiring the t^ro with a self- 
complacent idea that he knows much more than he really does, and 
without, supervision n,t the first, it is»untpiestionably dangerous I cannot 
help wishing that Professor Bloxam, instead of rendering “Laboratory 
Teaching ” easy and attractive for the ignorant, had reserved the henofit 
of h^ talent for Students capable of understanding the rationale of the 
operations entrusted to them, and of appreciating the intelligent caution 
required in handling themicals. 


0 
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Chemistry.(^) It is essential that the initiation here re- 
ferred to, should be as much as possible divested of all 
personal or controversial bias ; that a sincere endeavour 
should be made on the part of those entrivtted with the 
preparation of the Text Books, to select from thef crowd 
of innovations in theory and nomenclature, those which 
have the best chance of permanency, and that to a lucid 
exposition of tliese, such conscieiitious and discreet 
advice should be added, that the Student, having been 
previously well fortified with a substantial knowledge 
of chemical facts, may be able to keep his mind clear 
amid the confusion of conflicting authors, a-nd cull infoi- 
mation from books that teach differently from the way 
in which he has been taught. 

It must be borne in mind that in the system of 
Industrial Instruction which it will be the business of 
the Central Technical University to establish and ]u‘o- 
pagate by precept and exam}»le, all measures will be 

(1) The is taken from W. Stanley jevons’ ‘LcRRons in Tjogic,’ 

p. 59 (Macmillan), 1872: — “There is no worse liahit for a Ktndent or 
reader to acquire than that of accept inj^ words instcjad of a knowledp^c 
of things. It is perhaps worR(; than useless to read a work on natural 
history ahont InfuRorin, Foraminifera, Uotifera and the like, if these 
names do not con\cy clear images to the mind. 'Nor can a student who 
has not witnessed OT:))crimcnts, and examined the substalict's with his own 
eyes, dcriyc any considerahle advantage from works on chemistry and 
natural philosophy, where he will meet with hundreds oi new term^^which 
would he to him mere empty and confusing signs. On this account wo 
should lose uo opiiortunity of acquainting ourselves, by means* of onr 
senses, witl^the foms, properties and changes of things, in order that tho 
language we employ may, as far as possible, bo employed iNTumvELV, 
and we may bo saved from tho absurdities and fall^ies into which wo ‘ 
miglit otherwise fall. We should observe, in short, tlui advice of Eacon — 
ipsis coiisuesctrc j'clms — to accuhtonf, oil^'se/vcs to t/iwfis thernsrlvcs” 

Among other authorities for making the study of Combining Weights 
or Equivalents, Symbols, and Notations, follow instead of precede a visual 
acquaintance with tho bodies to which these princij)los apjily, % may 
name Prof. Eoscoc. Sec his "Chemistry,’ one of Macmillan’s Scienco 
I*rimers. 1872. 
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concerted, and every part made to dovetail with its 
neighbour. Adopth'g this principle, the Technical 
College, or cvl.i tb'. more lounhlii Industrial Institute 
where, the* i\s!^')iring young Artisan may be making his 
way through G ado ^ of liis Stud -os, will offer him at 
the same,tinio bcsivb.h the iualbjM usable complement of 
Drawing, Music, etc., an easy course of Mathematical 
Lessons, calculated to improve liis mental acumen, and 
greatly to facilitate regular ph>sical, chemical, or other 
ulterior scientific attainments.^^i) 


NATURAT. HISTORY. 

The tendency of the Sciences to split as they ex- 
pand, will be ])Jirticularly noticed in dealing with the 
divergent studies of the Three Kingdoms. In each 
how('ver ilie difference from Grade 1, will consist 
rather in the mtu'e manly tone of treatment, than in 
the addition of new matter, which will be chiefly re- 
served for tiie review of rln respective Products as 
they occur in the several Departments of the 2nd 
Division, or in tfu Lechnolofry of the various Trades. 


\ in*M/N ANAT01\^^^ ANT) PHYSIOLOGY. 

H8re ])articu[ariy the change from Grade 1 will less 
consist in enlarged prO|M;; tions given to the subject in 
• hand, than in the more eflective mode of treamient 
rendered possible by increq^sed preparatory knowledge, 
and riper age. Even in Grade 1, it was expedient to 
go rather fully into Physiology as the foundation 

(1) Respecting Metallurgy as an offset of Inorganic Chemistry, see 
P.217. 
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of tlie Laws ofHcall:Ii; hut it is not niiicli nii>?ed up 
in tlio special developiuent of Tcclmical Knowledge, 
except wliere callc^l to the front by dangerous or un- 
healthy Trades. ^ 


SECOND DIVISiON.-APPLIED OR ECONOMIC 
KNOWLEDGE. 

In consequence of the greatly increased amount of 
chemical knowledge that can now bo brought 1o bear 
on this range of subjects, as compared with the analo- 
gous part of the Grade 1 Course, not only can the 
rationale of the various departments of Domestic 
Economy be duly explained, but the manufacturing 
processes, an insight into which is so essential an 
clement of domestic knowledge, can be treated of in 
such a manner as to afford at the same time an ex- 
cellent general notion of Industrial Tkchnolooy ; so 
much so, that certain portioiis of this Division will 
frequently bo recommended for special study to Artisans 
respectively concerned, who may content themselves 
with Grade 1 of the remainder of the course. 

The coTicluding subjects of the Grade 1 Syllabus, in 
which Domestic Economy borrows a leaf from Social 
Science, are matto s that interest Daily Lile in general, 
rather than Technical Life in particulai', and demand 
but little progressive expansion. 


REMARKS ON GRADE 2. 

This Course, like the preceding one, must be specially 
prepared under the direct auspices of the Central Tech- 
nical University. It is only thus that we may hope 
to s^e the necessary amount of pains bestowed by those 
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wlio possess tljo necesKsarv anionnt; ol' abilities, in redee- 
ing the ^vhole require I range of knowledge to a uni- 
form state of coijden .ation a u^^iformly low levcL(^) 
There jarc iLvTeed, especially ,is regards Grade 2, certain 
works* giving i ; an appropriate style, one this, and 
another tjiat j'^rtiOii of tlie Ink a mation required ; but 
the multiplicity of books would be alike ir’convenient 
and expciisivc for Woiking Tlass Siudenis, and it 
is unquestionably ex])edicnt to substitute for frag- 
mentary and disjointed information, a connected and 
methodical arrangement of maiter, and a uniformly 
progressive style of expression. Moreover it is neces- 
sai’y that the University sliould have entirely under its 
control, th(‘se Standakj) Courses on which its influence 
for raising the condition of the Industrial Population 
will so much de))end^. — As nevertheless it may be 
desiiable to try the ])ro)>osed system of Trades Exami- 
nations witli the aid of mmporary means of instruction 
before the official Text Books can be got ready, I will 
presently indicate a few publications of which certain 
):)arts may thus provisionally be used.(^) T one have been 
indicated for Grade 1, because the more humble the 
instiuction, the mor difficihi it is to find reliable scien- 
tific Books ihat stoop Ioa^’' enougli. Even as regards 
the pr(>sent Grade, it Avill be necessary to make a 
careYliI ^eleetioji of tha Uo^-ks most conveniently avail- 

(1) The manner ir wlueh ■’ /ublication of both Conrscg may best be 
made to subserve lecturing purposes and homo study, will bo explained in 
Seel ton 5 of this Cliapter. 

(2) The difficulty of finding scientific Books of ^hich the whole may be 

used l)y Artisan i uidents, ai'ises partly from the fact that lesv have been 
wfitten for their special use ; buu partly also from the uneven character 
of many of the Books intended for beginners Avhich for reasons lliui have 
l)eeti explained elsewhere, contain hero and there hard bits that stop the 
way of the tyro, sticking up like granite boulders in the midst of rather 
^oft alluvimii. ^ 
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a-ble, and then to prepare as a tcin]X)rary substitnite for 
the Standard Course, a detailed Syllabus tliG»reof re- 
ferrin^i^ to the Bootes in (juestion for .eacJi subject or 
fraction of a Subject.(^> ' ' 

The only data I possess for computing the time 
which Students may require for a Second Grade Course 
of the Genera] Scientific Foundation, are tliose which I 
have obtained by writing a course of “ Chemistry for 
Industrial Students” which approximately corresponds 
to this Grade, and which, when revised, will probably 
consist of to 20 Lectures.(2) It may be objected that 
this number, equivalent to about twice as many Lessons 
on the one subject of Chemistry, seems to indicate for 
the whole of Grade 2, an amount of study out of 
comparison with tlie amount of available time ; but for 
reasons already adverted to, the expansion of Chemistry 
in the second Grade as compared with the first, is quite 
exceptional. As far as I am able to judge, the remainder 
of the first Division of Grade 2 need not exceed IG to 
20 Lccturcs.(3) 

Let us then suppose about 35 to 40 Lectures for 
the first Division of Grade 2, and 20 to 25 for the 
second oi Apjdied Division ; making 55 to G5 for the 


(1) I can show to persons interested, a inaimscript cxamjdo of tlio kind of 
Syllabus of Eefcrciice here mentioned. It was irained soiae years f^e in 
connection witli luy ])roposal for special examinations of School Teachers 
of. both sexes at Soutli Kensington, of which an account is given in 
‘ Science for the People/ pages 55 to 58. 

(2) The Manuscript, which was nearly complete at the time of the 
destruction of n^ Museum by lire in Ajuil 1871, was 'fortunately saved, 
but the Illustrations, of which thcro was a chest full for each Lecture, 
were destroyed. Those of the inorg<inic i)ortion, comprising eight Lec- 
tures, have however since been replaced, and thus far, as mentioned ‘‘in 
the preceding Chapter, the Series has Ixion satisfactorily tried. 

(8) The computation on which this amount is based, is not, like^-tlic 
amount for Chemistrv, derived from actual experience. It is accordingly 
only given for what it may be worth in the following Table. Tw^ 
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whol^of the second Grade, as against 20 to 22 for the 
whole (5f the ilrst Giade; and if these amounts, whirh 
would be doubic<l h- Glass l.v.sson% strike us as rather 
excessive, let* us trace into account the following ex- 
tenuating circi r, ista’ es 

a.-rAS stated in describing Grade 2 of Chemistry, 
that subject b^. itself wiH in many cases be prescribed 
for Minor Candid > '‘es, i.e. Candidates lor a Journeyman s 
Certificate, with only Grade 1 of tlie rest of the General 
Scionllfic Foundation. In some instances, only a 
]>ortion of Chemistry will be pushed beyond Grade 1 ; 
seeh as Inorganic Cliemistry for Workers in Metal, 
Purcelain, Glass, etc., for most of whom a slight notion 
of Organic Chemistry will suffice, the theory of the 
Ferincntatioiis for Candidates from the Brewery or 
tlie Distillery, the rationale of the Formation and De- 
strnctive Distillatio7i of Coal for those engaged in Gas 
or Paraffin AVorks, and so on. The same principle of 
special selection will a])p]y to certain portions of other 
departments, as for iiistinn-e the portions of Chemical 
Physics treating respectively of Light and Heat. It 
will also as belb"<^ stated frccpienPy apply to certain 
departments of tho 2nd Division. 

h . — Major Candidate.^ , t.c. Candidates for a Master s 

' • 

LeciuTcs arc lUMikcd for Gmuo i cf Natural History in conformity with 


the H^'llahus given in the preceding Section : — 

1st Grade. ^2nd Grade. 

. Lectures. Lectures. 

I\lec}ianical ITiysics 3 6 8 

Gheniical Physics 1 , . . * . . 2 to 4 

7 .. .. ..2 4 or 5 

Anatomy and Physiology .. .. 2 3—3 


8 15 to 20 

2 18 to 20 


Chemistry 

Total 


10 


38 to 40 
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Certificate, for whom chiefly a Grade 2 of the ‘whole 
range of General Scientific Foundation wilhbe pre- 
scribed, will as a rulahave abundant time for acquiring it. 
Supposing the young Artisan to pass his Minor Degree 
at or soon after the conclusion of his Appi-eiiticeship, 
several years may be assumed to elapse before he can 
aspire to pass his Major Degree, through which time he 
can conveniently spread the additional studies required. 
In fact an interval of two years would suffice for 
these.(^) 

c. — By means of the Text Books which it will be the 
duty of the Central Technical University to render as 
near an approximation as possible to an oral discourse, 
the Artisan Student will be able to make consider- 
able headway by himself in certain parts of the Kange 
assigned to him. This particularly applies to various 
portions of the 2nd Division, of which it is to be hoped 
that actual Illustrations corresponding to the Standard 
Text, will whenever practicable be exhibited in the form 
of an Economic Museum. (2) 

d. — As already stated, when Primary Education is 
properly organized, the young Artisan will arnVe at his 
Apprenticeship well grounded in Grade 1 of his General 
Scientific Foundation. Till then a sort off compromise 
must be made, and he may possibly have to begin his 
Grade 2 without the advantage of a previous jli^epa- 
ration. Generally speaking however the Tyro ‘who 
takes up ‘ a Science entirely new to him, should, espe- 
cially if unassisted by previous general mental cul- 
ture, acquire first of all so|ne idea of its nature and 

(1) It is true that at tlio first starting of the system, many Masters who 
have ne«er passed any science examination at all, will have to got thrdlugli 
the twer^degroes with as little interval as possible. 

(2) See Chapter II., Section 8, a. , 
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leading featuix^s, as given u\ a Grade 1 Course. This 
will not£phly farilitate the midersi a tiding and retainn.g 
of the facts wh.<*h a more t'rgulaj study, say that of 
Qrade^, wiH ^lext impress on his memory, still leaving 
deeper* mysterj^ s for a siihseqiicnt 3rd Period of re- 
search, wjieii I will oe atm u \^i'h still more practised 
pc>wers of investigation. 

The following :u*e the Publications referred to at 
]). 197, as susceptible of supplying in the hands of 
conip(‘tent advisers, a temporary substitute for the 
])roposed Grade 2 Courses 


[LIST 2.] 

SUGGPISTIVE EXAMPLES 

(W WOllKS rnOVfsiONALLY AVAllABLE FOR 

(nWLL 2 STUDIES. 

A.— ELEMENTARY. 

Mackoiizie’w Sej'ica of Scienoo Riltuii’s. From -/2 each. (Jlard 
^vicko.j(l) 

Gloigs School Series. From -/9 upwards. (Longmans.) This 
Series includes some of 'It les a ell-known little Scientific 
Works. . 

IVJacmi Han’s Science Primers, i/-. 

S. P. C. -K. Maiiu.ds of Elementary Science. 1/-. 

Some of Uol ling’s Eleinent?try Science Scries. 1/-. 

,, *„ Hoy wood’ Class Scries of Text Books on Science. 1/- 
(Manchcctcr, and ipkin, Marshall & Co., London.) 

„ * „ Murhy’s^ Science and Art Department Scries of Text 
Books. 1/-. • 

„ ,, Cassell’s School Series. ^From 1/6 upwards. 

„ Wcale’s Series. From 1/- upwards. 

(1) It must bo remembered respecting epitomes of this dcscrii)tioii, that 
condensation into a small compass for the sake of a low price, generally 
tends to render Scicacc less easy than it can be made in more explanatory 
Primers. 
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Some of Baker’s Circle of the Sciences. v 

„ GhamLors’ Useful Handbooks. -/C. 

,, „ Blair’s Works. (Whittaker.) 

,, „ Timbs’ light scirntific Works. 

„ ,, the Illustrated Works published by Jarroldj 

„ „ the Christian Knowledge Society’s scries of Educational 

Scientific Works. 

„ „ tlie Educational Trading Company’s Books. 

Barts of Elementary Natural Bhilosophy, by J. V. Ward. 3/0 
(Triibner & Co.) 

,, „ Cyclopaedic Science Simplified, by ,1.11. Bepper. Cr. 8vo. 

0/- (War no.) 

„ ,, iho Bopular Educator. C> vols. (;/-eacli. (Cassells.) 


Matter and Motion. -/lO (Chambers.) 

Botany for Beginners, by Maxwell Masters, 
riiysiology for Schools, by Mrs. Bray. 1/- (Longmans.) 

’riio House I live in. Edited by T. C. Cirtiu. (Barker Son.) 

A Bopular Manual of Bhysiology by II. Lawson. 2/0 (Hardwicke.) 

B.— ABBLIED. 

The Bhilosophy of Common Things. 1st & 2nd Series. 1/- each, 
(lieligious Tract So(hety.) 

Ijessons on Houses, Furniture, Food, and Clothing, being the 2nd 
vol. of the “ Instructor.” 2/- (Baiker.) 

Cutliiics of Tcchnii-al Knowledge by H. M. Smith. 1/- 12mo. 

(Kent.) 

’J’he Chomist'-y of Common Things, by S. xM^Adam. J/G (Kelson 
A Sons.) 

Lanke.ster s Lectures on Food. (Hardwicke.) 

A iIandyl)ook on Food and I)i('t, by C. H. Cameron. 1 /- Bost 8vo. 

(Bailliere & Co.) ^ • 

A Uandybook on Health, by C. 11. Cameron. l/-12mo. (CasAells.) 
Tlie Ilygiepe of Air and Water, by W. rn)ctor. 2/6 Bost 8vo. 
(Hardwicke.) 

Brovident Knowledge Bapers, a series of Benny Bamphlets by 
G. C. T. Baitley, containing^, advice and information to iho 
Industrious Classes on the following and analogous subjects : 
Annuities, Life Insurance, Benny and Bost Office Savings 
Banks, Pawnbroking, Domestic Service, Thrift. Bublishod by 
the Brovident Knowledge Society, 112 Brompton Load, S.W. 
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SECTION 3.- THf THREE UPPER GRADES OF 
. SCIENTIFIC INSTRUCTION. 

WliiTst every Uandidabe, ever for n, Alinor Degree, 
will ijo required to ])Of5sess Grade 1 of the range of 
El'jinentaiy naal Ap})Iied Knowledge descidbed as Ge- 
neral Scientific Foundation, and whilst most Candidates 
(or a Major Degree will be expected to inastin* the 
wliole of Grade 2, Superior Candidates, E r. those 
a spiring to a Diploma of Excellence, will similarly be 
[)rescribed a Grade 3M) 

There Is nevertheless a. considerable dilference be- 
tween this and the preceding Grade; not in the sub- 
U.ance, but in the stylo of the instruction, wliich being 
addressed to a more advanced class of Students, may 
assume a proportionately liigher tone. The second 
Grade, though a (xmsiderabie step highei than the first, 
still involves the diuicult task of teaching Physics with 
scarcely any Mathenurics, Ciiemistry without anything 
beyond tlie * comprehension^ of the uneducated, and 
Science in general with a minimum of liard words ; 
whereas Jn Grade 3 the conventional phraseology of 

Scieifce may be Ceely used within reasonable bounds.(^) 

• 

(1) T’bero will be^no 4tli Gratlc. for the colloctivo range, tliongb many of 
its component parts may bo carried to a 4th or oath a 5th .Grade. 

(2) J say witliin reasonable bounjls,” because I am supported with very 
gO(jd autliority in ..osertiiig tiud, in recent scientific and c?^peci;dly chemical 
ph/nseology, the bounds of reason have been frequently overstepped. The 
celebrated French Cliemist Dumas complains of the complexity and un- 
couthnoss of modern chemical nomenclature, and admits that with all his 
assiduity, he finds it ^impossible to keep pace witli the innovations, new 
t]jcoiios, and verbal alterations now flooding his favourite Science. 
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The consequence is that whereas it will be one of the 
very first duties of the Central Technical University to 
provide standard T^xt Books for the two lower Grades 
of General Scientific Foundation, the Same urgency 
will not exist as regards Grade 3, on account "of the 
difference in the class of Students, owing to which the 
scientific literature of the day can to a considerable 
extent be made available. It will however be neces- 
sary, particularly as regards the Applied Bivision, to 
ado])t the ])lan of forming a detailed Grade 3 Syllabus 
of the whole range of Subjects, and of referring for 
each to the most appropriate source. This Syllabus 
ou Reference will be valuable not only to the few 
Students whose Curricula prescribe Grade 3 for the 
whole of their Foundation, but to the mucli larger 
number who will be recommended to carry a portion 
of it up to that level. In showing Candidates the exact 
instruction that suits their purpose, it will keep them 
from mixing in their present studies what had better 
l>e left for future ones. Many a Student loses his love 
of learning through taking up by hiiriself compre- 
hensive Books that are ])artly within his intellectual 
grasp, and ])artly above it ; whereas he migljt imbibe 
knowledge from them with delight, in consecutive read- 
ings on an expajuling scale under judicious guidance. 

The following list was originally intended to contain 
only a few Books carefully selected to represent the 
Grade 3' level of studies, but so great has been the 
number of publications useful in various ways which 
have passed under consideration in attempting to make 
that selection, that I have been induced to include as 
many as are likely to be found acceptable in preparing 
the proposed Syllabus oi Reference, or perhaps con- 
venient in ultimately comjuling the Grade 3 Course. 
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Time Jias however failed for tlioroughly sifting so vast 
an amonait of intricate literature, ^*nd moreover in rnai'y 
eases different \r ^^el.', eT study oc iir m tlie different parts 
of the.sam6 1-^)ok, a id more especially in the different 
books ‘of the snme series. T ha.ve accordingly been 
induced to unite pnl licatioir nnascertained level in 
a Supplementary List, corrected to tlie latest date, and 
wliich will be tound witl similar ones in tli Appendix 
at the end of tins volume. Altogether the Lists given 
in the present Chapter should be accepted as they are 
offereJ, simply in a prodromous character. I should 
indeed be thankful for any additions or emendations 
that might fit them for rendering useful service by the 
b’me they ore wanted by the Instructional Board of 
the proposed University 


[list 3.J 

SUdGESTIVE EXAMPLES 

OP 150CKS MORE OU LESS nPSJUiVlNG OF CO' SIDERATION IN 
FRAMING A S.YLLABUS OF REFERENCE FOR 

txi . vDE C MUL)iES.(2) 

r Hi SICS. 

Oeneiul, 

in*E]e.montarv icR, hy Balfour Stewart. 18mo.(3) 
• 4/6 (M.i'ouHlan’s Elementary Scientific Class Books.) 

(1>I take this opportaniiy of acknowledging the advantage I have 
derived from G. C. T. Bartley’s Catalogue of Modern "Works oii Science 
and I'cchuology (Chapman & Hall). I understand thJt a new edition 
will sliortly apjH'p * 

t2) Some of the Series indicater^ for Grade 2 include Books available for 
the present Grade. 

(a^ As the sizes of the Books will bo mostly given, it may be well to 
remark that the technical terms commonly used for this purpose, are far 
from expressing fixed Standards, on account of the various dimensions of 
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A Mamial of Natural Philosophy, by Comstock, oflited by 
Iloblyn. 12mo. 3/6 (Blackie.) 

Elcmonfs of Exporimental and Natural Philosophy, by Jabez 
Hog^. (Bohi:^ Scientific Library.) 5/- (Bell & Ealdy.) 
An Elementary Handbook of Physics, by Wm. Bossi^er. 5/- 
(Blackwood & Sons.) 

Tlie Cambridge Course of Elementary Natural Philosophy, hj 
Snowball & Lund. Ciown 8vo. 5/- (Macmillan & Co.) 
Natural Philosophy for General lieaders, &c., by Prof. Oanot, 
edited by E. Atkinson. Cr. 8vo. 7/6 (Longmans.) 

Spkcial. 

Handbook of Natural Philosophy, by D. Lardner. In 6 vols. 
viz. Mechanics ; Hydrostatics and Pneumatics ; Heat ; 
Optics ; Electricity, Magnetism and Acoustics. Small 8vo. 
5/- each vol. (Lockwood.) 

Elementary Treatise on Natural Philosophy, by A. Privat 
Heschunel. Translated by J. 1). Everett. 4 Parts, viz. 
Mechanics, Hydrostatics, and Pneumatics; Heat; Elec- 
tricity and Magnetism; Sound and Jfiglit. Medium 8vo. 
4/6 each part. (Blackie & Sons.) 

Exercises on Mechanics and Natural Philosophy, by Thomas 
4 ate. 12mo. 2/- (Longmans.) 

I\Iechanical Philosophy, by W. B. C!arpeiitor. 12mo. 5/ 

(Bell & Daldy.) 

An Elementary Class Book on Sound, by G. C. Eostor. 
(Kivington.) 

Notes of a Course of Nine Lectures on Idghl, by John Tyndall. 

Crown 8vo. CMoth, 1/6 (Longmans.) 

An Introduction to the Science of Heat, by T. A. Ormo. 

Foolscap 8 VO. 3/6 (Ginombridgc & Sons.) 

An Elementary Treatise on Steam, by Perry. 4/6. (Mac- 
millan.) 

Notes of a Course of Seven Lectures on Eletdrical Phonumena, 
Ac., by John Tyndall. Crown 8vo. Cloth, 1 /G (Long- 
mans.) 

the pa]>er cmplopred. I became particularly aware of this in bringing out 
my Mlandbook of Economic Literature’ in 1862, and a friend specially 
versed in the tcchiiicalities of Bihliogfapliy, prepared for me the following 
list of approximate stanflards measured by height of page 
4to (quaj’to), Ilf inches. 

8vo (octavo), 8a. 

]2rao (twelvemo or duodecimo), 71. 

18mo (cighteonmo or octodecimo), 
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Electricity, by Tt. M. For^isun. (CliamberB’ Educational 

* Course. ) 3/6. 

An Efcmentary Class llook oji Eicctricity, by d. C. Foster. 
(Eivington.i ^ 

N.B. .ClienflcaUrhyHu s aio also well given in the introductory 
portions, of several of the AVorks on Cheniistry hereafter nnui- 
tioned. 

• * CIIEMbSTRA^ 

CraEUAT.. ([ncludi?\fr Inorganic and Oiganic/j 

Elementary (dieinistiy, by Eev. IT. Al. Hart. Small 8vo, 3/6 
(Cassell Co.) 

iMneiples of Chemistry, by J. A. S^'H'khardt. vSmall 8vo. 5/- 
Bohn’s Scientific Library. (Boll S' Daldy.) 

Lessons in Ehmientar’'^ Chemistry, by Henry Boscoo. 18ino, 
4/6 (Alacmillan’s Elementary Scientific Class Books.) 

Avotes for Students in Chemistry, by A. J. Bernays. 3/6 
12mo. (Churchills.) 

Outlines of Chemistry, by ^V. Odling. 7/6 Cr. 8vo. (Long- 
mans.) ^ 

iNOlHinNlC. 

luoj'ganic Cheinistiy, by George AVilson, edited by G. F. 
Aladan. Foolscap 8vo. 4/- (Chambers’ Educational 
Course.) 

CF.emistry for Schools, by C. IT. Gill. Small 8vo. 4/6 
(AValton.) 

Introduction to tlm Study of Inorganic Chemistry, by AV. A, 
Aliller. Sm‘41 8vo. 3/6 (Longmans’ Text Books of 
Science.) 

Inorganic Chemistry, the Non-Metals, by T. E. Thorpe. 2/6 
(Collins’ Advanced be 'once Series.) 

Organic. • 

Orgaillc Chenr'stry, bj^ 11 y. E. Armstrong. Small 8vo. 3/6 
(Longmauo’ Text Books of Science.) 

Practical. • 

Practical Ch^mistiy, by Stevenson Macadam. Foolso'^p 8vo. 
2/6 (Chambers’ Educational Course.) • 

Practical Cliomistry, including Analysis, by E. Bowman and 
C. L, Bloxam. Foolsoap 8vo. 6/6 (Chui chilis.) 

I aboratory Teaching, by C. L, Bloxam. Crown 8vo. 5/6 

‘ (Churchills.) 



208 


THE THREE UPPER GRADES. [Chap. IV. 


NATUKAL HISTORY. 

A.~TItE MINERAL KINGDOM. 

Rudiments of Mineralogy, by Alex. Ramsay, Jun. VVVeale’s 
Scries.) Demy 12mo. .2/- (Straban & Co.) 

Introductory Text Book of Geology, by David B.'igo. Crown 
8v(). 2/- (Blackw(tod & S(ms.) 

Rudimontaiy Treatise on Geology, by Ralph Tate. Weale’s 
Scries. (Lockwood.) 

Bart 1. I^hysical Geology. 2/ 

„ n. Historical Geology, reviewing ^the chief forma- 
tions. 

Fdementary Geology, by d. C. Ward. 12ip(). G/ (Tiubncr.) 

B.— THE VEGETABLE KINGDOM. 

A Manual of Structural Botany, by M. C. Cook. Bound. \ /G 
( Hard wi eke.) 

Lessons in Elementary Botany,- by D. Oliver, 18mo. 4/G 
(Macmillan’s Elementary Scientific Class Books.) 

Botany, by Edward Smith. (Orr’s Circle of Sciences.) 8vo. 

School Botany, by John Bindley. Demy 8vo. 5/G (Brad- 
bury & Evans.) 

Rudiments of Botany, by Prof. ITenfroy. -I/G (Van Voorst.) 

Vegetable Fliysiology and Systematic Botany, by W. B. Car- 
penter. Bohn’s Scientific Libraiy. Hvo. G/- (Bell & 
Daldy.) 

Profitable Plants, by T. C. Archer. 8vo. 5/- (Routlodgc.) 

Systematic and Economic Botany, by J. H. Balfour. Post 8vo. 
2/G (Collins’ Advanced Science Scries.) 

The Vegetable Kingdom and its Products, with an account of 
their uses, by Robert Hogg. Small 8vo. 7/6 (lleintf& Go.) 

N.B. — No Floras are hero named, because minute and time- 
taking Botanical Diagnosis, whether cultivated for its own sake, 
and as a fascinating pastime, or for adding new d«ita to the registers 
of “ habitat’^ or with the less frequent intent of throwing light on 
points of theory, would scarcely^ be indulged in to any notable 
extent by Artisan Students, without a sacrifice of more necesi^ary 
studies. 
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C.-TIJE AMMAE KINGDOM. 

Zoology, by ii . Pyttorsoii. 8vo, 6/-^ (Longmans.) 

Ap Inti^du^tory 1 xt Hook of Zoology, by H. Alleyne Nichol- 
, son. 8vo. 3/6 (Blaokwood.) 

ISatnral Hisl' ry o' Jie Animal Ivingdom, by W. S. Dallas. 
8yo. 8;'r> ^ (C.'iffin.) 

licssons in liilemcntary Physiology, by Tliomas H. Huxley. 
18mo. i/o (Mac ilbiri.) 

Animal rhysi.l 'gy for B(;hool.s, by D. jjardner. 12mo. 3/6 

(Walton ) 

Animal Physiology, by W. B. CarT>enfer. Bohn’s Scientific 
Library. Small 8vo. 6/ (Poll & Daldy.) 


DOMESIIC AND SANITARY ECONOMY. 

A Manual of Doinesth; Economy, by W. B. Tegetraeicr. 1 2mo. 
1 /(• (Groombridge & Sons.) 

lionsehold Economy, by M. Gordon. Small 8vo. 2/- 
(G{»rdon.) 


Every-clay Chemistry, by Alfred Sibson. Small 8vo. 2/6 
(Pontlcdgo & Co.) 

The Hygiene of Air and Water, by W. Proctor. Post 8vo. 
2/0 (Hardwicke.) 

I’he Science of Home Life, by A. Bernays. 6/ (Allen.) 

The Chemistry '0 Connr'^>n Life, by J. F. W. Johnston. 

2 vohi. Crov.ii 8vo 11/6 (Blackwood & Sons.) 
.Vdulteratfona of Food, by P J. Atchorley. 2/6 (Isbister.) 


JlealTli ; a H mdbook for Households and Schools, by D. E. 
Smith. ^^Ishister.) 

JYinciples of J^bysioli ^j applied to Health, by* A. Combe, 
edited lly J. Coxe. Cr. 8vo. 4/6 (Simpkin.) 

Public Health; Introduction to Sanitaiy Scietce, by W. A. 
Guy. ■' 2mo. 2 /6 (Berishaw.) 


P 
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THE TEHEE UPFEB GBADES. (Chap. IV. 


1 LIST 4.1 

SUGGESTIVE EXAMPLES 

OF WORKS AVAILABLE FOR 

GKADi: 4 STUDIES. 

As before stated (see iiole 1 to ])a<i^e 203) there will 
be no regular Course of General Sciehtifle Foundation 
above the Third Grade; but In many instances Candi- 
dates for Diplomas of Excellence will be called upon to 
push a Grade higher certain portions of their studies, 
and it is for their convenience that tlie ])rcsent List 
has been framed. 


J41YSirS. 


GKNKRAi.. 

Elements of Katiii-al Fhilosophy, By ('Bailee Brooke. Fools- 
ca[ 8vo. 12/G (ChnroBills.) 

An El(3mentary Treatise on Physics, by Prof. ,Oanot. Atkin- 
son s Translation. Poet 8^0. 15/- (Longmans.) 

A OyclopsBclia of the Physical Sciences, by Pr^T. Nichol. 8vo. 
21/ tGriffin.) ‘ 

Special. 

Mechanics for Beginners, by Isaac Todhnnter. 18mo., 4/6 
(Macmillan.) 

Elementaty Slatics and Dynamics, by Rev. Harvey Goodwin. 

2 vols. Foolscap 8vo. b/- (Deighton.) 

An Elementary Treatise on Mechanics, by S. Parkini^n. 
Cr. 8vc. 9/ (Macmillan.) 

A Treatise on Statics, by S. Earnshaw. 8vo. '"10/ 
(Deighfon.) 
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A .Treatise on Motion, l\v {:). Earnshaw. 8vo. 14/~ 
^Deigliloii.) 

EloTooiitar)' ifvdre t dies, l)v .T. H. Phoar. Crown 8vo. 5/6 
(Macmillan.) • 

Thg Eltmn ift8 ol’ i‘ >’drOotati< - and Hjdrodjnamics, ]»y W. H. 

• Miller, -^vo. 6/ (Deighton.) 

Eiglit Lcch'K s Sound, hv .Innu Tyndall. Cr. 8vo. 9/ 
(JhollglJL MU'.) 

A Ticatise o:* Acoustics, by W. J. Donkin. Cr wn 8vo. 7/6 
(Maciniiian.) 

< -n Sound and Aduosplioric Vibrations, by G. B. Airy. Crown 
8vo. '.•/- (IMaomillan.) 

A M’roatiso oti Optics, by Sir David Brewster. In the Cabinet 
CyolopaMlia. 8vo. 5/- (Longmans) 

Si.\ Lectures on Liglit, by John Tyndall. IGmo. TLong- 
mans.) 

A. Tre.itise on Optics, by S. Baiklnson. Post 8vo. JO/6 
(Mac-iiillan.) 

Tbe Pndulatory Theory of Optics, by G. B. Airy. Crown 8vo. 
G/0 (Macmillan.) 

'riie Si)ectroscope and its Applications, by J. Norman Lockyer. 
Vol 1. of “Nature Sonos.” Crown 8vo. 3/6 (Mac- 
millan ) 

An Elementaiy Tuatise on Heat, by Balfour Stewart. Fool- 
scap 8vo. 7/6 (Macmillan.) 

Heat; a Mode of Motion, by Tohn '.ryndall Cr. 8vo. 10/6 
(famgmans.) 

A Manual of Electricity, by H. M. Noad. 8vo. 24/ (Lock- 
wood.) 

A Tia^atisci on Electiiclty, by A. do la Kive. AValker’s Trans- 
lation. 3 vols. . /3/- (Longmans.) 

Eudim^ uta;^V Magnetism, by Sir W. Snow Harris. Edited 

• in- li. iVl. NoaA. l^ciny 12mo. 4/6 Weale’s Series. 

• (Lockwooi) 

A Treatise on Magne+b- , by G. B. Airy. Crowrv 8vo. 9/6 

• (Macmillan.) 

Chemical Physics, being Part I. of the Element^ of Chemistry, 
by AV. A. Miller ; rt^vised by Macleod. 8vo. 15/- 
(Longiuans.) 

Elements of Natural Philosophy, by Sir AV. Thompson and 
P. G. Tait. Part I. 8vo. 9/- (Macmillan.) 

Elements of Physical Manipulation, by Pickering. Koyal 8vo. 
Parti. K)/6 (Macmillan.) 

p 2 
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THE TEHEE UPPER GRADES. [Chap. IV. 


CHEMISTllY. 

General. 

Chemistry for Stu(l()nts, by A. W. Williamson. Extra fcap. 
Rvo. 8/6 (Macmillan.) 

Chemistry, by Braude and Taylor. 12/6 (ITardwickeT.) 

A Manual of Choiiiistry, by George Fownes. Foolscap 8vo. 
15/- (Churchills.) 

Inorganic and Organic Chemistry, by C. L. Bloxam. 8vo, 
16/ (Cliurchills.) 

The Elements of C^iemistry, b}” Pj'of. Graham. 2 vols. Rvo. 
40/ (Bailliere.) 

Inorganic. 

First Biinciples of Modern Chemistry, by IJ. J. Kay-Sliuttlo- 
worth. Crown 8vo. 4/6 (Churchills.) 

Introduction to Inorganic Chemistry, by W. G. Valentin. 
5/6 (Churchills.) 

First Steps in Chemistry, by R. Galloway. 12mo. 6/6 

(Churchills.) 

Second Steps in Chemistry, by Ih Galloway. 10/ (Churchills.) 
Lecture Motes for Chemical Students, by E. Frankland. 8vo. 
4/ (Van Voorst.) 

Inorganic Chemisti-y, being Bart 11. of the Elements of 
Chemistry, by W. A. Miller ; revised by II. Maclood. 
8vo. 21/- (Longmans.) 

Organic. 

Organic Chemistry, being Tart 111. of the Elements of 
Chemistry, by W. A. Miller. 8vo. 2-1/ (Longmans.) 

A Manual of the Carbon Compounds, by C. Schorhmimer. 8vo. 
14/ (Macmillan.) 

Practical. 

Chemicai Manipulation, by Michael Faraday. 9/- 
A Handbook of Chemical Manipulation, by Grcvillo Williams. 
15/. _ 

• Exercises in Practical Chemistry, by A. G. V. TTarcourt and 
H.‘G. Madam 

Series 1. Qualitative. Cr. 8vo. 7/6 
Sbrics 2. Quantihitive. (Macmillan.) 

Qualitative Analysis, by K. Galhnvay. rostSvo. 8/ (Churchills.) 
A Course of Practical Chemistry, by W. Odling. Or. 8vo. 7/6 
(Longmans.) 

Chemical Analysis, by Dr. C. R. Fiesenins. 

Vol. I. Qualitative Analysis. 8vo. 12/6 
11. Quantitative ditto. 8vo. 18/- 
A. Vacher’s Edition. (Churchills.) 
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NA'tUlUL iU STORY. 

• 

A. -\llNERAi KINGDOM. 

MlNER/fLOGY. 

ElomentiiTy Soii-o. f Mid Geology, by D. Ansted. 

. {?vo. ] '/ (Van Voorst.; 

Elements of ^lineralogv, by James Nicoll. 12mo. 5/- 

( Longmans.) 

A Manual of J\iineralogy, by d 1). Dana. Post 8vo. 7/6 
(Trubner.j 

Ebmentafy Mineralogy, by Brooko and Miller. 8vo. 18/- 
(Loiigmans.) 

Cry stall ograiiTiy, by Mitchell. 3/ (Orr’s Circle of the Sciences.) 
Geology. 

Advanced Text Book of Geology, by David Page. 8vo. 7/6 
(Bhnrkwoud & Sons.) 

ddio Student’s Elements of Geology, by Sir Charles Lyell. 
Post Hvo. 0/- (Idnrray.) 

Studc'nt’s Manual of Geology, by J. B. Jukes. 8vo. 12/6 
( Loiigmans.) 

A Manual of Geology, by d. D. Dana. 8vo. 25/ (Trlibner.) 
The Principles of Geology, by Sir Charles Lyell. 2 vols. 8vo. 
32/- (Murray.) 


B.-TFL VEGETABLE KINGDOM. 

The Eler» cuts of Botany, by John Bindley. Demy 8vo. 9/- 
(Bi ad bury & Evans, i 

A MannaUJ Botany, by Kubert Bentley. Foolscap 8vo. 12/6 
' o^Churchills.) 

\ Manual of t\>^any, by J. TI. Balfour. 8vo. 12/6 (Black.) 
An Elementary Cour Botany, by Henfrey Ewid Masters. 
8vo. 12/6 (Van Voorst.) 

JEe Vegetable Kingdom, by John Lindloj. One thick volume. 

8vo. 25/- TBradburir & Evans.) 

Medical ana Economic Botany, by John Bindley. 12rao. 5/ 
(Bradbury & Evans.) 

» The Useful Plants of Great Britain, by Johnson. 8vo. 12/ 
(Hardwicke.) 

Domestic Botany, by John Smith. Post 8vo. 16/ (Keene.) 
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C.— THE ANIMAL KINGDOM. 

Zoology. 

Au Introduction to the ClasBification of Animalf5, by Thomas 
] I. Huxley. 8vo. G/- {(^hurchilLs.) o' 

Manual of Zoology, by Milne-Edwards. Knox’s edition. 8/6 
(Kenshaw.) 

A Manual of Zoology, by II. Alleync Nicholson. Crown 8vo, 
12/6 (Blackwood.) 

Forms of Animal Life, by G. Kolloston. 8vo. IG/- (Mac- 
millan.) 

General Outline of the Oi'ganization of tlie Animal Kingdom, 
by T. Kymer Jones. 8vo. .'11 /G (V^in Voorst.) 

Anatomy and Physiology. 

Handbook of Physiology, by W. S. Kirkes'. Small 8vo. 12/ 
(Walton.) 

A Manual of Physiology, by W. B. Carpenter. Foolscap 8vo. 
12/6 (Churchill.) 

The Princij)les of Human Physiology, by W. B. Carpont(3r. 

Power’s edition. 8vo. 28/- (Churchill.) 

Outlines of Physiology, by John Marshall. 2 vols. Crown 
Bvo. 82/- (Longmans.) 

Atlas of Anatomy and Physiology, by Turner and Goodsii'. 
25/ (Johnston.) 

DOMESTIC AND SANITAHY ECONOMY. 

Domestic Economy, by M. Donovan. 2 vols. 12mo. 7/- 

( Longmans.) 

An Encyclopedia of Domestic Economy, by Webster and 
Parkes. One thick vol., 8vo. 31/6 (Longmans & Co.) 
A Manual of Practical Hygiene, by E. A. Parkos. 8vo. 16/- 
(Churchill.) ♦ 

• Lectures on Public Health, by E. D. Mapother, 12ano. 6/ 
(Eardwicke.) 

Food, by H. Leiheby. 5/- (Bailliero.) » 

Water Analysis, by Wanklyu and Chapman. Post 8vo. 5/ 
(Triibner.) c 

Trait6 d’Hygieno publique et priv(ie, par Michel Levy. 2 v«ls. 
20 fr. (Bailhere.) 

Traite dTIygiene Generale, par Ad. Motard. 2 vols. 13 fi-. 

(Bailliero 
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[ LIST 5.] 

5 siri’iEs. 

Tlie examiic^tions of lliis Grade will bo on nearly 
the same level of diflficiiity as +liOKse f^r ilie Doctor of 
Scie^ieo Degree at the University of London. 

Tlie Books tluit miglit be iivlicated as suited for 
studies of this highest Grade, ai’o mostly those named 
for tlie previous one* a difference being made by the 
omission in tlie one case of certain portions of com- 
paratively Trnnecessary or superlatively difficult matter, 
which must be retained in the other case. The follow- 
ing are, however, a- few. Works of a decidedly 5th Grade 
character. They will serve to indicate that in Studies 
of this level, whie^' win be chiefly encouraged among 
Students in training for Professorships, the History of 
Science should be added t<.) Tlu'.ory and Eesearch. It 
might be argued that this is not strieJy within the 
province of the proposed University ; biff in train- 
ing ProfessorFj oi .ipjilied Science for Provincial and 
Colcmial Insuitutions, it is ^ssentia] to qualify them for 
leading <;!i ;l(‘serving Pcjhls to the higher paths of 
Sci(^i!tfSc Kesearch, as well as for exercising an en- 
lightened and high-minded influence in the develop- 
ment of local induscriai lesources. 

• 

On Matt or and Torco, hf H. Bence Jones. Foolscap 8vo. 
5/- (Chnrcliills.) 

The Correlation of Tliysical Forces, by W. K. Grove. 8vo. 
10/6 (Longmans.) 

The Connexion of the Physical Sciences, by M. Somerville, 
Post 8vo. 9/- (Murray.) 
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TAST 6, [Chap. IV. 

Molecular and Micioscopic Science, l»y M. Somerville. Post 
8vo, 21/- (Murray.) t 

The Elements of Molecular Mechanics, by Joseph Bayma. 

Demy 8vo. 10/<> (Macmillan.) 

Natural Philosophy, by Sir Wm. Thompson and P.tG. Tait, 
8vo. 4 vols. (Macmillan.) Vol. 1. 25/-. ‘ 

Elementfiry Treatise on tho Wave ddieory of Light. 8\o. 
10/6 (Longmans. ) 

Lectures on Polarized Light, by Baden Powell. 

A Sketch of Thermo-Dynamics, by P. G. Tait. 8vo, 5/ 
(Edmonston & Douglas.) 

Sur la Ohaleur, par E. Peclet. edition. 8vo. 8 vohs. 

38/- (Pari.s, 1860-01.) 

On Heat, by Clausius. 8vo. 15/- (Van Voorst.) 

A Treatise on Elcctiicity and Magnetism, by J. C. Maxwell, 
2 vols. 8vo. 31/6 (Macmillan.) 

A History of Chemical Theory, by Ad. Wurtz. Crown 8vo. 
6/- (Macmillan.) 

Principles of Chemical Philosophy, by J. Cooke. Post 8vo. 
12/- (Macmillan.) 

The Chemistry of Vegetable and Animal Physiology, by J. G. 
Mulder; edited by Johnston. 8vo. 30/- (Blackwood 
Sr. Sons.) 

Physiological Cheinistry, by Lehmann, translated by Day. 
8vo. 21 /- (Harrison.) 

A Cyclopaodia of Quantitative Chemical Analysis, by F. H. 

Storer. Parti. Jto 3 "al 8vo. 7/6 (Sp('n.) 

Spectrum Analysis, by Hy. E. Roscoe Royal 8vo. 21/- 
(M acini 11 an.) 

Spectrum Analysis in its Applications to Terrosbial Substances, 
b}^ Dr. H. Schellcn, edited by Wm. Huggins. 8vo. 28/ 
(Longmans.) ^ 

A General System of Botany, by E. Le Maout and J.*Debaisne. 
Royal 8vo. 52/6 (Longmans.) 

. A Handbook of Zoology, by Van der Hoovens. 2 vols. 8vo. 

120 / 

The PhilO(?ophy of the Inductive Sciences, by W. Whewell. 
30/ 

A History of the Inductive Sciences, by W. Whewell. 3 vojs. 
Clown 8vo. (Bell Daldy.) 
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SECTION 4 ATTAINMENTS NOT INCLUDED IN 
• THE F(;RF.GOING SECTIONS. 

SjH I al Sricntijic Fix ration 

Widioiit trrncliing on the detailed aeeoii it of the 
iiiritructional i. jairemei L’ Artisans reserved for the 
next chapter, I in mention tiiat tliey will he divided 
into two kinds, and trchhicalS^^ The former 
will mainly consist of, — Istly a certain Grade of 
Genei'al Scientific Foundation ; 2ji(lly, any Special 
ScicJitific PrejiaTatioi' ibr which there may be oc- 
casion ; and drdly, any Artistic Attainments required. 
The first of these points has been already dealt with; 
the t\N() others demand a few explanations. 

Under Spe-(UAL SciEivriFic PuKrAKATJON will be in- 
cluded, — in the first phn*e the })ushing forward of any 
particular deparlineut or departments of either tlie 
Elementary or the Applied Division of the Standard 
Courses, a Grade higher thaii the rest. Then in many 
instances certain offsets will be grafted on the main 
branches of hno\' ’ ■ Ige, 'is MrciiANiSM on the ele- 
mentary studv of tiie Mechanical Powers, Hydraulics 
on Hydrostatics, Steam Power, including the Ma- 
chineny^or apidying it, the study of Heat, Chro- 
matiTis, or the ubionale of Primary, Secondary and 
Tertiary Colours, comlT" 1 with the Laws of* Taste in 
relation thereto, on the study of Light, Metaia urgy 
on Inorganic Chemistry, apd so on. Experience will 
b^t decide h> /.hat ex lent these and analogous branches 

(1^ Eor available Works see List 6, p. 224. 

(2) The Preparatory Knowledge here advert('d to will be independent 
of Reading, Writing and Arithmetic, respecting which see the Article on 
Preliminary Attainments at the beginning of Chapter V. 
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MATHEMATICAL PBEPABATION. [Chap. IV. 

of Supplementary Knowledge of wliicli only a few 
general features can be included in the Applied Di- 
vision of the Standard Courses may be satisfactorily 
taught from existing Works, or should as regards 
Grade 2 be brought out in distinct publications, or 
embodied in the Technical Cyclopaedias, and especially 
in tlic Student’s Edition thereof (see Sect. 6 of this 
Chapter). I mention the latter jdan, because know- 
ledge applicable to divergent Industries sliould, as 
much as possible, adapt itself to the particular character 
and requirements of each. 

Mathematical Preparations^^ 

Allusion has been made to Studies which it will be 
desirable that Artisans should carry on, even where 
necessity does not actually compel, as subsidiary to 
those included in the Standard Courses, and Ma'Iiie- 
MATics have been particularly named. They are highly 
conducive to mental acumen, and afford valuable assist- 
ance in the attainment of various branches of Physical 
and Industrial Science. Among this description of 
Supplementary Studies, Mensuration will most fre- 
quently occur. It will be named in tlie suggestive 
outlines cf Trade Curricula, to designate all those 
branches of Mathematical Study which convex:^ to a 
direct bearing on the Measurement of Areas and Con- 
tents, and which include tlie necessary portions of 
Advanced Arithmetic, Algebra, Geometry, Trigono- 
metry, &c. Grade 1 of Mensuration will probably 
consist of a selection of the most easy and most fre- 
quently needed Chapters of Todhunter’s ‘‘ Mensuration 
for Beginners/’ whilst Grade 2 will embrace the wliole 

(1) For available Works sec List 7 , p. 224. 
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erf tliaf valuable little Book. Grade 3 will rise some- 
what higlier, onlliug* m more ib.ely the assistance of 
the above-named braeolies of "'-iatlR^natical S^iudy. At 
Grade*4 the siteciaU. of Meiosuratiou will lose itself in 
a general com-s^, if IVIatliematics. 

Any Stnd('n^ win; iais a. Grade of Mensura- 

tion assigmh t ‘ him in Ids Trade Curriculrm, will be 
welcome to try for a iiigner distinct Madiematical 
Certiiicale. 


‘ Artistic Ahillllcs.^^^ 


Aduious special considerations attach to this im- 
portant element of industrial success, vvhich will be 
best treated a])ai‘t from the scientific attainments, and 
on diflbrent principles of gradational progress. Among 
those considerations arc +he following : — 

— Without ignoring certain openings for improve- 
ment which exist in the syei^U! of instruction of the 
Art Pe})artment, 1 may safely say that it is so well 
organized, and ju-eserds sueh valuabio facilities for the 
establishment of afhiiated Schools of Art, that every 
Town should havx' one uiose, and that every young 
Artisi^i slji/utd fittend who can do so without neglect- 
ing more urgent dutiesd^>> His selection of a style of 

(1) yor Works avaiI J>le f ?r r jc Studies sec List 8, p. 225. 

(2) Respecting openings for improvement, I am told among otlie^ things 
that tlie Masters at some of the Schools of Art, actu:'ted perhaps by an im- 
pression that red tape is the best pr®of of a connection with Government, 
affuct to Ignore fit *vttainmeiilb already possessed by Art ■V\hrki»en who 
wish to rise liigher, and not only make them begin again at the rudiments, 
but ^0 not allow them to pass to higher classes when their ability to do 
so is proved. I could name a case in \vbicli a young man, whilst he was 
thus kept in a low grade, was actually offered by the same Master, artistic 
efbployraent involving the possession of a high grade of abilities. 
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.rt should be guided by the character of his 'occupa- 
ou, as far as there is any connection betweenf tlie two, 
nd thus far liis Ajrtistic Attainments, will form an in- 
?gral portion of his Technical Trainingr BeyQnd this 
e will ho at liberty to follow the turn of his ^nclina- 
on, which may possibly be the voice of geniiis, though 
e should 1)0 cautious in trusting to the pleasing idea ; 
)r the country is more in want of Artistic Workmen, . 
lan of third-rate Artists. Subject to this considera- 
on, every eiicourageinent and facility will be offered 
) Students for obtaining, in addition to Univeivsity 
'rade Certificates, the Art Certificates or Piizes granted 
nder the Government Art Department. Further re- 
marks on Art Studies will be found in the part of the 
ext Chapter dealing with Art Industries. 

— Viewing Art from a purely industrial point of 
iew, and independently of the scale of merit recog- 
ized in the regular Art Schools, we perceive that 
lere is a certain artistic cleverness of the hand and 
ye, which should be possessed by almost every Artisan, 
nd which he might acquire partly in the advanced 
eriod of his Schooling, say between 12 and 14 years of 
ge, and partly dining his Apprenticeship. The de- 
irmining of the extent to which this cleverness might 
easonably be expected to be develo])ed in^ skilled Work- 
len, must for the present be left an open •question, 
ecause it must necessarily be for many years to come, 
compromise between what ought to be obtainable, 
nd what jn the present state of popular education, 

: is possible to obtain. ^Nevertheless the following 
rogi!*ession of Artistic Ability considered merely® in 
sference to Industrial pursuits, beginning with the 
)west grade of handicrafts in which work is done 
ccording to a Drawing or Pattern, may facilitate to 
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line extent the devisinp^ of the artistic portion of the 
sspectivft Curricula. Tlie Degrees do not correspond 
ith the Grades which have been n^lopted in reference 
I Scieytifid Knowledge, and in order to avoid con- 
tsion, fliey wdll l»e called Stages. It will be seen that 
leir impi^rt will vary according to the nature and 
jqui"’ements of the various trades. 

1. Ability to uiuhTstand and work from a Drawn 
att('rn or Design, and also to copy the same. The 
yle wnll be governed by the requirements of the Trade 

I view, and on these will much de])cnd the degree of 
:ill iTivolved 

2. Ability to make Working Drawings, correct but 
:)t elaborate, and simply sufficient for the ordinary re- 
iiirements of the Trade in question. 

3. Ability to represenl with proper shading, in free 
and 0 ] meclianical DraAving, artistically done, and 
ther in perspective, isometrically, or in elevations and 
actions, any complex article; ornament, or piece of ma- 
linery which there may be piobablc occasion to pro- 
uce or to use. 

4. Ability to original e as well as to execute orna- 
lental designs. 

5. Ability to execute ai tides of Art-workmanship 
I whi^j^he a'disti.; element i^ susceptible of assuming 

high character ; certain branches of House 
>ecoration. Mosaic and Inlaying, Wood-Carving, 
foo^-engraviifg. Chasing, Filigree, Repousse Wcrk, 
ameo-engraving, Seal-engraving and Die-sinking, 
opper-plate and Steel-engraving, Etching and Aqua- 
nta. Lithography, and many more. To determine 

(1) Wherever necessary “ Modelling ’’ must throughout these stages be 
Klerstood in addition to or instead of “ Drawing.” 
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standards of ability with a view to establishing a 
certain degree of fixity in the Examinations pf I'rades 
and Occn])alions like these, in which numberless grada- 
tions ascend from humble Handiwork tc high Art, 
will be a lask requiring special study and much 
thought, but for which valuable indications may be 
collected from the records of the Prize Exhibitions of 
Art Workmanship held at the Society of Arts. 

jlrfisflc T((M(\ 

Apart from the ability to wield artistically the pencil, 
the brush, or the modelling tool, and more important 
perhaps for those whose business it is to direct the pro- 
ductive abilities of others, is a sound knowledge of the 
lU'nONALE OF THE Beautjeul anj) Appuopuiate in 
form, colour and subject, or in other words, of those 
natural and conventional rules which constitute the 
Theory of Taste. It is highly dcsiraWe that in the 
furtherance of this important branch of instruction, t he 
Central Technical University should have the hearty 
co-operation of Provincial and Colonial Institutions, 
including the Technical Colleges. Collections of Works 
of Art, far less numerous than many of the existing 
ones, but made in strict accordance with the principles 
of selection indicated in Chapter IL Section 8,^,G,,^hould 
by the resjicetive Art Instructors, be made the subject of 
critical discourses throwing the light of a refined judg- 
ment on the respective merits and demerits of Works 
of Art of various kinds. The place of all others where 
everything will be done to facilitate the acquisition^ of 
this refined ^judgment, in the exact sense in which it 
should be possessed by those who are to be the pilots of 
our Art Industries, will be among the Art Collections 
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specially devised for the ])iirpose in tlie Museum of tlie 
(Central Technical University, and of which moreovei 
the catalogue rammae. suitably illustrated, will do all 
that can be^lone in prhtt, for giving to the Tl^sthetics of 
High i?rt a prjictical Lidustrial bearing. 

Several of the analyses of Trades collected in the 
next Cha}*ter, will show the need for special instruction 
in what it has ))een proposed to call Chromatics (p. 
lf)l) consisting in a knowledge of the phenomena of 
the Solar Spectrum, of primary, secondary and tertiary 
colours, of tlieir harmonies and ccnirasts, and of the 
principles which should regiilafc their application to 
industrial purposes. This and other analogous branches 
of Preparatory knowledge, of which tlie treatment 
sjioiild vary in some measure according to the Industry 
in view, will independently of special publications 
existing or to be brought out, be included as far as 
required in the Jnt.i’oduetory Portion of the Techno- 
logical ^landbooks and Manuals described further on 
in Sect. 6 of this Chapter. 
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[LIST 6.J 

EXAMPLES OF WX)RKS 

AVAILABLE FOE SPECIAL SCIENTIFIC PREPAEAjcioN. ' 

Practical Meclianics, by Imray. 12nio. 1 /G (Griffin.) 

Mecliariics and Mccbanism, by K. 8 Burn. 8vo. 2/ (Ward.) 

TIio Elements of Mechanism, by T. M. Goodeve. 3/6 (Longmans’ 
Text Boolis of Science.) 

Prinei|iles of MeclianiKin, by R. Willis. 8vo. 18/ (Longmans.) 
Descriptive Mechani.sm, by P. B. Shelley. 3/G (Longmans’ 
d’ext Books of Science.) 

Construction and Working of Machinery, with plates, by C, D. Abel. 
4to. 9/ (Lockwood.) 

The Elements of Practical Hydraulics, by Samuel Downing. 8/- 
(Longmans.) 

A Treatise on lIydro-Mechani(‘s, by W. IT. Besant. 8vo. lO/G 
(Deighton.) 


Metals, by C. L. Bloxam. 3/6 (Longmans’ Text Books of 
Science.) 

Lseful Metals and their Alloys, by Dr. A. lire. 7/6 (Iloulston.) 

A Manual of Metallurgy, by J. A. Phillips. Or. 8yo. 12/G (Giiffin.) 


[ LIST 7.] 

EXAMPLES OF WORKS 

AVAILABLE EOIl MATHEMATICAL IHIEPAKATION. 

Mensuration for the Million, by C. Iloare. 12mo. 1/ „4*^iIson.) 

Technical Ariilimetic and Mensuration, by C. W. MerrifieTd. 3/6 
'(Longmans’ Text Books of Science.) 

Mensuration fur Beginners, by 1. 3 odliunter. 2^6 (Macmillan.) 
An Elemontjiry Treatise on Mensuration, by B. T. Moore. 12mo. 
6/ (Deighton.) 

Geometry, by I. Todbunter. 3/6 (Macmillan.) 

Geometry, by H. W. Watson. 3/6 (Longmans’ Text Books of 
Science.) 

An Elementary Course of Mathematics, by Rev. H. Goodwin, 
edited by P, T. Main. 8vo. 16/ (Deighton.) 
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[ LIST 8. ! 

• ex'ampj.es of works 

AVAILAl'LE FOTt ARTISTIC STri»IES. 

Drawing Cftpics, Moilolt, &c., in cvei^’ stylo of Art, supplied under 
tl>e sanction of the Science and Art Department. (Sco the 
, Art Directory, Appendix C ; and the Catalogue of Messrs. 
Chapman & I fall.) 

Hermes’ “Drawing School” and other Series, forming a Com- 
prohonsivo’and Systematic Collection. (Pnhlishod at Berlin, 
and to ho had of A. N. Mj^ers, 15 Bonnu’s St., Oxford St., W.) 
Society of Arts’ Drawing Book, by J. Bell. Oblong 4to. O/o 
(Bell & Daldy.) 

Elementary Drawing, by E, A. Davidson. 8vo. 3/- (Art Depart- 
ment.) 

A Handbook of Bractlcal Perspective, by Jewett. 12mo. 1/0 

(Corn'sh.) 

Pcrspoctivo, by G. Pyno. 2/- Wealo’s Series (Lockwood.) 
School r* rspective, by J. B. Dicksco. 8vo. 5/- (Strahan.) 
Linear Perspective for Ilu‘ use of Schools of Art, by K. Burchett. 

Post 8vo. 7/- (Chapman & Hall.) 

The Elements of Geometrical Drawing, by T. Bradley. Folio. 
Parts 1. & IL, each 16/- (Chapr'an Hall.) 


Principles of Doc('rativo A-"t. 1/- ( Chapman Hall.) 

Decorative Art, by Crace. ;L;ljapman A Hall.) 

On Desigii, by ftichard Redgiavo. (Lhapman & Hall.) 

The Principles of Decorativo Design, by Christopher Dresser. 7/6 
(Cassell A (?b.) 

The 4r^?if Decorativv'' Design, by Christopher Dresser. 7/6 
(Cassell A Co.l 

Analysis of Ornament, by li. N. b j’num. 8/- (Chapm{tn & Hall.) 
The Encyclopiedift of Ornament, by Henry Shaw. Royal 8vo. £ /- 
(Pickering.) * 

The Munh'h Collection of Ornamental Designs. 15/- (Myws.) 
Grammar of Ornament, by Owen .b*nes. .£5. 

Dossin Industriol, by Aimengand nine. (Paris, 1 860.) 

Design Industriel, by Aimengaud jeune. (Paris, 1860.) 


Q 
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Manual and Catechism of Colour, by Richaid lied^raye. -/9 
(Chapman & Hall.) ^ 

A Grammar of Colouring, by G. Field. 12mo. 2/- Wealo’s Series. 
(Lockwood.) 4 

Lessons on Colour. ,‘16 coloured discs. 2/0 (MyerL) 

Colour, by Lrofessor Church. 2/0 (Cassell & Co.) ? 

A Manual of the Science of Colour, by Wm. Benson. 12mo. 2/0 

(Ch,aj)man & Hall.) ^ 

An Aljihahet of Colour. 4fo. 0/- S. K. M. (Chapman & Hall.) 
Kudiments of Colouns and of Colouring, by G. Field. l2mo. 4/0 ^ 
(Strahan.) 

Laws of C/ontrast of Colour and their Application to the Arts, b}' 
M. E. Clievroul ; tran.slatod by J. Spanton. Foolscap 8vo. 
5/- (Ron tl edge.) 

Colour as a Means of Art, by F. Howard. 12 mo. 0/- (Bohn.) 
Ornamental Designs in Colour, approved by Art Department, l.y- 
( Chapman & Hall.) 

Principles of the Science of Colour, by Wm. Benson. 4to. 15/- 
(Chapman & Hall.) 

Principles of Beauty in Colouring Systematized, by D. R. Hay. 
18mo. (Blackwood.) 1845. 

A Komenclaturo of Colours, &c, by D. R. Hay. 228 examides. 
63/ 
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SECTION 5.-TEXT BOOKS FOR THE STANDARD 
COURSES. 

It lias already been explained that as regards Grade 
,'1 of General Seientific Foiindi..f,ion, both tlie Ele- 
mentary and. the Applied Knowledge may for a time 
be obtained from the Scientific Literature of the Day, 
the appropriate ‘Books or parts of Books being indi- 
cated by a Syllahus op Kkprrence prepared for the 
purpose; but that it is of urgent necessity that the 
Central Tecli ideal University should bring out two 
Si'ANDAim CouRSP^s to serve respectively as Text Books 
for the first and second Grade of General Scientific 
P^oundation. Each of theiii will form in its appointed 
degree of comprehensiveness, and in its appropriate 
style, a single-minded, connected and progressive dis- 
course, divided into Lectures for delivery on the 
Binary System. It has been shown in Section 2 of this 
Chapter, that various lial arid detached publications 
exist from Which, under jiab'eious guidance, Artisan 
Students may jiossibly cull infinmation of the kind they 
want; tliat no salisfacturj trial could thus be made 
of th5 jn’oposed pk e of Examinations and Certificates. 
To say nothing of expen^u and inconvenience to the 
Students, it would be impossible to make excerpta from 
Books of varying calibre, aijd still more varying style, 
dovetail and harmonize with each other ; and it is 
indispensable that the Central Technical University 
shoifld, at least as regards the two lower levels, have 
absolute control over its Standard Text Books, not only 

Q 2 
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for tlioroufi^lily moulding th^m at the first to 'the re- 
quirements of a new system, and impressing l^em witli 
the stamp of its of/n authority, but also for modifying 
them subsequently as experience and the'prqgress of 
the times may demand. It will be on tlie Board of 
Instruction (see p. 92) appointed in the manner to be 
shown in Chapter VL (sec. 2), tliat will devolve the 
duty of providing ibr, and supervising the production, 
of all necessary educational requisites, and it is accord- 
ingly for their consideration that are chiefly intended 
the following suggestive remarks — 

a. — For Manuals of earnest study in advanced Science, 
the prevailing style is, naturally enough, what a literary 
man would call no style at all. Information split up 
into dry bits has the advantage of being sorted without 
trouble into strictly methodical order; but the j)alns- 
taking ])lan of threading nearly the same information 
in smoothly-running, well-connected sentences, pleasant 
to read and more pleasant to hear delivered by a com- 
petent Header, produces a kind of instruction far more 
palatable and attractive to those whose mind has not 
thrcugli habit acquired a taste for concentrated thought. 

The foregoing especially applies to, the two lower 
Grades, and. more particularly to the first Grade of the 
range of Knowledge whicli has been selected to serve 
the double purpose of affording a Scientific Foundation 
to the Artisan, and of supplying the Science of Daily 
Life to the general mass of the Industrial Population, 

( 1 ) It has already been explained that the Text Books issued by the 
Central Technical University, will be closely adhered to in all Examina- 
tions held under its authority, and of course by the Professors charged 
with preparing Students for them.— It must also be remembered that the 
Text Books will, as a rule, bo submitted to a triennial revision, aiid that 
in the intervals, important novelties will bo made known by means of 
Supplements. 
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H evidantly must be made attractive as well as easy, it 
in eithcr'case il, is to constitute a voluntary evening s 
supplement to a day of toil.(^) • 

c.-m I’ext Boob in question should be printed in 
bold anfl clear tyj^a, so ns to alford comfortable evening 
readiji^ to those wiio are not inucli accustomed to read, 
or w iiose eyes ha ve had a good deal to do in the course 
r of tlie day ; and tliey should, i)y an abundance of care- 
fully executed Woodcuts, present to those who are con- 
fined to home study, as good a compensation as can be 
had, for the absence of the more impressive parapher- 
nalia of a Lecture Table. 

(1 . — Nevertheless the most valuable utilization of the 
said Text Boohs will probaldy be as Lecture Texts ; 
that is to say, they will be made to afford by the joint 
action of a Leader and ,a Demonstrator, in the manner 
described as the Binary System in the previous 
Cl I ap for, as near nn ':pproximation as possible to an 
oral Address by a first-rate Popular Professor. 

e , — Whilst therefore these 'Jfoxt Books will be en- 
livened with every attraction of colloquial oratory 
com])atiblc with brevity and consonant with the nature 
of the subject, they nnist necessarily conform to every 
requirement of the said syst m, as regards the crosses 
in the Text addressed to the Reader, the list of articles 

and ced(> of instructions' for each Lecture addressed to 

% 

the Demonstrator, und so on. 

/.—Without prejudicially disturbing the methodical 
distribution o^ the subjects, or interfering with the due 
apportiiUiment of respective amounts of instruction ac- 
c(5rding to their relative deserts, the Discourse should 

(1^ Various suggestions for winning the attention of uneducated 
audiences to Scientific Ijccturcs, will be given further on under the 
leading " Science Popularized.” 
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be divided into Lectures occupying each as a ruk aboijt 
one liour in the delivery, and in no case less thJin three- 
quarters of an hottr, or more than an hour and a 
quarter. It is far better to vary in length,, within 
these limits, than to omit valuable, or insert iri^elevant 
matter. Of course proper allowance must be made for 
the display of Specimens or Diagrams, and the perform- 
ance of Experiments ; the one an affair of only a few 
moments when the joint delivery is well performed, the 
other varying considerably in time according to tlie 
nature of the experiments. 

g , — It would be convenient if there were a break in 
each Lecture, not far from half-way, to facilitate its 
being divided into two Lessons, each of which, making 
allowance for various circumstances inherent to the 
altered mode of tuition, wouhl form about the right 
quantity for an ordinary Evening Class. This break 
is however only mentioned as a matter of convenience, 
and not as obligatory ; for competent Teachers, aided 
by indications whieli will be supplied to them, will have 
no great difficulty in cutting up the Text according to 
the lequirements of their respective Classes in Institute 
or School. 

A. —It will probably be expedient to "publish both 
Grade 1 and Grade 2 Course in Parts of one or two 
Lectures each, for the convenience of defivery,, as well 
as in Volumes for home stud 3 ^(^) It may furtlaer be 
found desirable to bring out Grade 2 in Sections 
embracing the Chief Departments of 'Study, as for 

» 

(1) A printed specimen which I have had prepared with a view to the 
publication in parts of my Popular Course, intended to follow that of 
the present work, is in Quarto with double columns of Pica. This 
arrangement is very suitable for a Lecturing Desk, and affords al; tlie 
same time, for the benefit of the home Reader, a -great variety of space 
for Woodcuts. • 
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^amjTle in Division 1^ Iiiorc;anic Chemistry, Organic 
Chemistfy, Physiology &c. ; and in the 2nd Division^ 
Dwellings, Fabi’ s :ind Cloihiiig, Food, Warming 
M.ateriiils ^nd* Appli.oices, and so on; which topics 
will oCcur in tii* Curricula of cor fain “ Trades Ex- 
aminations,” an<! iii some instances may form the theme 
of special Examinations for “Subject Certifier tes.” 

i . — Possibly by means ot matter of an advanced 
characior distinguished from the ordinary text by a 
rather smaller type, or given in Notes and Appendices, 
it mj>y be possible to make an edition of the Grade 2 
Course serve, tb a certain extent, the purpose of a 
Grade 3 Course, 

E — Should it be found expedient to bring out, 
jiarticularly as regards Grade 2, special Text Books 
for the branches of SujDplemcntary Knowledge named 
in the previous Section (p. 217), the same rules will 
mostly apply as have boon suggested in respect of the 
Standard Course for that Grade. 

1. — Though, as stated elsewliere, much may be done 
for supplying local Institutes with Ilhr trations for 
their Educational Courses, by the circulation of Port- 
ablci Collections unmn the el arge of Official Demon- 
strators em^iowered to act as Organizers of local 
Instruction, it will be unquestionably desirable that by 
degrc'^s , every Industrial imditute should acquire its 
own'stoek of Illu; 'rations for at least the whole range 
of Grade 1, and tliC Chen,, .try of Grade 2.(^) • As how- 
ever it canndt be denied that in the expense for illus- 
trations will probably lie. the greatesi- obstacle to be 

(1) A variety of suggestions for accomplisliing the foregoing and other 
nnalogou.', j^nrposcs in provincial localities, are collected in a Meni> 
ran^um intended to form part of the Introduction to my Popular Course. 
In the mean time a^ew indications of available Diagrams and Apparatus 
are given in List 10, p. 252. 
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overcome by small Institutes and Schools, notwithstanc^- 
ing the assistance proposed to he extended to them from 
the Museum Department of the Central University, as 
well as through Grovernment Grants, the 'Authors ,of 
the Text Books for the Lower Grades and for Grade 1 
in particular, must carefully avoid involving expensive 
Illustrations where cheaper ones can be made to serve 
the purpose nearly as well. In many cases too, it will ^ 
be desirable to indicate contrivances and makeshifts 
which may be resorted to witli a slight alteration of the 
Text, where it prescribes things that cannot every- 
where be had. 

m , — As the possibility of uniting cheapness with good 
quality in publications of any kind, and especially in 
illustrated works, depends very materially on the multi- 
plication OF COPIES, I cannot laj too much stress on the 
Economy that may in this as well as in other essentials 
of Instruction, be made to result from the coincidence 
of what the Artisan requires as a General Scientific 
Foundation to his special studies, with what every man 
requires as the guiding Science of Daily Life. It will 
be one of the duties of those who may be charged with 
preparing the Text Books of the lower Grades, to turn 
this coincidence to the best account, by wHting so that 
they may not only be understood, but read with 
pleasure by adults desirous of retrieving theedir^ficient 
education of their youth, and that these familiar dis- 
courses, when well delivered as Lectures on the Binary 
Plan, may everywhere be listened to with a satisfaction 
increasing in earnestness as the tale proceeds. This 
more particularly applies to Grade 1, and it may not be 
amiss to quote here almost textually a few suggestions 
concerning Lectures of this Grade, contained in SecL 2 
of ‘‘ Science for the People.” 
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Scinice Popularized. 

• 

1. you iiitciid to treat an untutored audience 
with a* course of 'cieutific iustruciion, you must do your 
utiiiost to rnalo^ tho Ij* :i,vcu-born muse of Science leave 
for a‘ time tli<; clouds aiiioiic: wliicli she wont to 
recline in rapturous self-coiiieinplation, easting' now and 
then r. look of pity and contempt on all below. You 
must ahsolntely induce her to come down to this nether 
world, put on homely ^^arh, and enter a woi'kiiig 
family’s dwelling, to ventilate it and make it whole- 
some and comfortable, to inspect the furniture and 
wardrobe, the Icitchen utensils and the contents of the 
larder, nay actually to light the fire and cook a model 
f)ieal, not forgetting the care of the young ones and of 
the sick person in the next room. Now if you show 
tdo Working fllasses tiiUt Science can do all this to 
jierfection, ajid be a saving instead of an expense, you 
may bo sure that they will give her a hearty welcome. 

2. I have found no difticulty in makmg Working 

People clearly see, that in order to understand what 
Science has to say dout liie concerns of Daily Life, 
they must 'first take the trouble to make themselves 
acquainted with a few in dii^pen sable scientific facts and 
exprctssijons. Tiiey undertake this, provided 

they be explicit!; assured (and of course every pledge 
given must be conscien..< usly redeemed) tliat all un- 
necessary technicalities will be avoided, and ah diffi- 
culties smoothed down as, much as possible ; that there 
jcvill be abunaance of specimens, models, diagrams, 
experiments and other devices for making the senses 
act as helpmates to the memory, and that through all 
^these contrivarnces, the preparatory and more strictly 
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scientific part of their studies, will be rendefed 
entertaining as the subsequent economic part, in which 
the several departments of Domestic and Sanitary 
Economy will be successively reviewed. ‘ • * 

3. One of the chief difficulties to be encountered in 
selecting the subjects of these two necessary divisions 
of any methodical course of Practical Bionomy, is the 
overwhelming abundance of the matter as compared ' 
with the limits beyond which common sense forbids us 
to reckon on the rc^gular w^cekly attendance of a large 
j)opular audience. This difliculty can only be over- 
come by great pains and discrimination bestowed on 
tlie selection of fundamental facts and typical illustra- 
tions, by studying the manner in which they can be 
best and most closely fitted together, and by endeavour- 
ing in repeated revisions to condense the matter of 
many pages into a few, without squeezing out the juice 
of the subject, and rendering it dry and unpalatable. 

4. The necessity of dividing the subject matter into 
tolerably equal Lectures, so that each of these may 
take IVom an hour to an liour and a quarter in the 
delivery, cannot vdthout consideiuhle trouble bo kept 
from interfering with the natural divisions, and renders 
more arduous the always difficult task of ‘allotting to 
each portion ai'd sub-portion of a subject, ^n amount of 
attention proportionate to its relative importance.. The 
best remedy is to reserve certain items of. elementary 
Science, especially of Chemistry, for the second divi^on 
of the Course ; allotting them to the seVeral depart- 
ments of Household Economy to which they specially 
apply, where they will afford a welcome variety. • 

5. One can scarcely be too fastidious as to the ac- 
curacy of every statement, or too patient and perse- 
vering in the confronting of different Authors on« 
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j)oitits*on wliicli one lias not a direct and personal cer- 
tainty. * The discrepancies hetwLon various standard 
books on t|ie same suiject, and evem sometimes between 
one pai't and •another of a ^ork of liigh authority, are 
only known 1o IK )se ^^ho have suljccted these matters 
to scrupulous I t search. 

(h In proportion as Practical Bionomj surpasses 
many otlier bra/iches ot ajipliod Science in the actu- 
ality of its bearings, the grievous multiplicity of the 
errors, abuses, and frauds on which it throws a detec- 
tive light, and the radical nature of the reforms which 
it might seem to suggest, so also is proportionate 
jirudciice )‘oquired in inveighing against existing pre- 
judices, and in running foul of existing interests. The 
Economic Teacher of the Working Classes should not 
so mu(di tell them wluit to buy and where to get it, 
as give tlr.un the insight which will enable them to 
judge for themsclv ' ■ ; not so much hurl offensive 
epithets, however well deserved, against those who live 
by adulteration and fraud, as sow knowledge that will 
make their present dealings unprofitable, and at the 
same time, open their way to better fuies. 

7. Modcralion, and a disci eet adaptation of precepts^ 
to circumstances, are now!., re more necessary than in 
matters of Jlygiene. Exaggerated remedies generate 
rea^tk)», or replace one' evil by another. Systems that 
work admirahl}’ in the combination of circumstances 
which some countries afford, prove lame and unprofitable 
else^vhere, and contrivances that have been marvels of 
success under the management of the inventors or of 
•their intelligent friends, may come to grief in the 
hg-nds of ignorance and prejudice. 

8. Unity of purpose throughout the Course, and the 
•occasional connecting of one department with another 
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by meaiia of mutual references, slionld bind tlie Ifett "o-^ 
geneous Bii])jects of wliicli tbc Seicne.e of (V)minoii L le 
is composed, into a ^Iiarmonious wliole,- pervaded fnaii 
its leading features down to its merest details, j^\^itli .a 
methodical spirit of forethought and classification. It 
is a great mistake to deal lightly with consideiia lions of 
this kind, in writing for the mieducated. Method 
assists both the intelligence and the memory, and the 
less cultivated and clear the mind to be taught, the 
clearei* should be tlie teaching.(^) (Ircat care sliould be 
taken lo explain all hard words the first time that they 
are used, or so to construct the phras*; as to make their 
sense self-evident; also (and this applies particularly to 
the Chemical Departments), to avoid mixing the names 
of substances not yet described, in tlie act'ount of those 
in hand. There should be, as much as possible, a 
gradual and logical progression from the sim])le to tlie 
comj)lex, fi'om the eas}/ to the difficult; a development 
of information, step by step, in that connected sequence 
which makes little children remember so well the Nur- 
sery Tale of the “ House that Jack Built.” 

9. Higidity of principle in the selection and arrange- 
ment of the subject matter, does not by any means 
imply rigidity of style. The character of the language 
which suits a Scientific Discourse, varie^ immensely, 
according to the subject and the purpose. It should be 
“Bolemii where the object is to raise the mind to a true 
conception of the power and beneficence of an ailwise- 
Creator ; it should be sedate and didactic when useful 
physiological fixets and advice can thus be more appro- 

(1) " Chercher couKstammciit la clarte par la siraplicite du discours, la 
justesse de Texpression, I’enchainoment logique, la succession graduelle et 
bien calculde des notions et dos pens^‘es, telle est, selon nous, la poi^’dique 
ti suivro dans 1 ’exposition familiere des faits scientifiques.” — 'La Torre 
avant le D61uge/ par Loui.i Figuier, Preface, page lO! 
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jjriatoJy imparted ; but tlie gcuci'al tone to adopt in 
teacliing Working Men the practical difference between 
Knowledge and. Ignorance, is decidedly a cheerful and 
colloquial one^ and in many cases ridicule will be found 
the l)t?st weapon to use against an absurd contempt of 
the Law^ of Nature, and a silly subserviency to those 
of Fashion. But what as much as anything will secure 
for wholesome truths a ready and sincere acceptance, is 
their being offered in a spirit so plainly fraught with 
sincere Christian benevolence, as to be above all sus- 
pi ion of an inf rested motive. 

Science for Primary Schools. 

It has been shown that the greater part of the range 
of Knowledge embraced by the Grrado 1 Syllabus in the 
first Section of this Chapter, is intended to be gradually 
inehnled l^y jn'OgTcs^^ivc selections in tlie Elementary 
Schooling of the Children of the People.(^) Till a 
special School edition can be provided, tlje ordinary 
one in a lecturing or colloquial form may supply the 
required materials, hut at all events the manner of 
using them with clnid en demands in many respects to 
be the subject of special instructions.(^) Not only will 
much discrimination be lequired by a Schoolmaster 
teaching tlic dements, of the Natural Sciences as 
sketched out in the first division of the above Syl- 
labus,. Jbut considerable n.ution will be necessary in 
dealing withf their applications to the actual concerns 
of Daily Life as indicated in the seccftid Division, 
^uch injury has been done to the cause of Hygiene 

(1) S(jo Chapter I., Section 2. 

Ij^) Of the nature of these I have endeavoured to convey an idea by a 
kind of Questionarj; previously mentioned, which may bo inspected at the 
•Economic Museum with various other Manuscripts on kindred subjects. 
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by exaggerating its precepts, and by overlooking the 
impediments wliich too often render a strict compliance 
with them next to impossible for the Working Classes. 
This ])articularly applies to the construction and ven- 
tilation of Dwellings, and the selection and preparation 
of Food. Even unfounded prejudices and pernicious 
habits must be conquered rather by quietly inaucing 
a state of mind that will naturally lead to better things, 
than by exciting the children to dissatisfaction and open 
antagonism with wliat they see at liome., Particular 
discretion is required in the question of Temperance 
versus Total Abstinence, which is one on which con- 
siderable disagreement exists even among the well- 
educated. 

Everywhere to a certain extent, but especially in rural 
districts, the Schoolmaster is or should be one of the 
oracles of the parish. No doubt can be entertained as 
to the vast amount of beneficial influence which, when 
trained to a sound and methodical knowledge of 
Science applied to Daily Life, he may be able to exer- 
cise either as a friendly adviser, or in conjunction with 
the Clergyman and tlie Doctor, as a supporter of public 
measures of a sanitary character, or as a promoter of 
Evening classes, Mutual Instruction Societies, and other 
means for pursuing in Youth and Manhood the know- 
ledge initiated at an early age. For purposes li,ke these 
the Schoolmaster will find convenient reminders in the 
portions of the Course relating to Hygiene, Iildi'i^j:ial 
Pathology, Household Management, Providence, and 
other matters evidently not intended for children. 
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SECTION 6.-TEChfNICAL TEXT BOOKS, AND 
ILLUSTRATIONS. 

Four years ago I complained in “ Science for the 
People,'* that no adequate steps had been taken to 
supply the various Industries 'Auth repertories of 
Technical Information calculated to secure their success; 
and promote their progressive advancement. I adverted 
to the high price which mostly debarred Working 
Men from the possession of the few thoroughly good 
and well illustrated existing works, and to the impos- 
sibility of bringing dow*n those prices to meet limited 
means, without a certain amount of pecuniary sacrifice 
wiiich an ordinary putdisher aould not be expected to 
incur, but which would most decidedly be money well 
spent on the part of the public purse. As regards 
minor Trade Manuals, I mentioned that Messrs. Houl- 
ston and Wright, a. a otlior Publishers, had 
done very cj-edilably as much as could be expected 
from unassisted speculation, (laving brought out over 
38 little detac^icd volumes • lostly rouging from one 
shilliBg lo half a rvrown ; but that these could scarcely 
be compared to the Marr ^ Eoi'et, published, system- 
aticaiTy at Pai?is, as the result of the united labours 
of an association of Savants and Technologists. 

JS’otwithstandi.xg the a})peal of the London Work- 
men through the medium of the Club and Institute 
Unien, no essential change has supervened as regards 
strictly Technological Literature, since the above was 
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written, and no powerful Body or influential Asso- 
ciation has been induced to meet on publv3-spirit6d 
principles tlie multiplied wants of the Industrial Com- 
munity. Under these circumstances I feel that I 
cannot do better than endeavour to give some idea of 
what our Artisans are likely to require under the pro- 
posed organization of Technical Studies, leaving for 
those on whom may devolve, under the authority of 
the University, the duty of seeing that those require- 
ments are properly provided for, to take note of all 
available resources, and to utilize them as far as 
practicable. 

For the simple reason that one can seldom form a 
correct estimate of the value of an article without 
having some idea how it is made, the scientific review 
of the Things of Daily Life forming the second Division 
of an Artisan’s General Scientific Foundation, will 
naturally give him, even in Grade 1, a certain insight 
into all the ordinary operations of Technical Industry, 
showing him how they support each otlier, and how 
his own pursuit, wdiatevcr it may be, is directly or 
indirectly connected with a number of others. In 
Grade 2 the account given of the various Departments 
of Domestic Technology, will be not only- extended but 
so much improved l:>y being based on more advanced 
scientific kriowledge, that in many case's these depart- 
ments may, as already stated, be picked out from the 
course to form part of Technical Curricula, or. to con- 
stitute the theme of special examinations for Subject 
Certificates!. Thus for example the Department* of 
Textile Materials and Fabrics, including a general 
insight into Sjfinning, Weaving, Dyeing, and other 
processes, will form a very appropriate basis to the 
technical knowledge of Minor Students whose special 
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occupation is connected with any portion of this range. 
But in the study of all industrial pursuits of any im- 
portance, generalities must be followed up by a close 
examination of Uchnical details, and it is accordingly to 
the coMFsideral^on of the best means for supplying 
Standard RiumKTouj^:s of TFcnMCAL Information, 
that our fittentiun will now be turned. 


Technical CyycloinEdias. 

a . — It is proposed that two Te( iiNiCAL Cyclopedias 
should be jmcpared/^) the one more compendious and 
easy, to be called the Junior Cyclop A aiiA, the other 
mere exhaustive, and assuming in the Student a higher 
sta^ndard of })rclirninary knowledge, to bo called the 
Advancfd Cyclopedia. Their general range will be 
nearly identical, both being intended to include, more 
or less, the Technical Knowledge appertaining to every 
notable Industrial or Commercial Trade or Occupation, 
whether or not it bo of a. nature and magnitude to 
claim special Examinations and CertificateL.(^) 

h. — It will probably be found expedient to adopt in 
both Cyclopjedias, as » : the ^^tandard Courses described 
in the pre^•it)us section, a dis<^ursive or colloquial form 
of instruction^ which will not only afford agreeable 
reading, to Hume Studejji^, out will be convenient to 
the Professors, wb > In their Lectures and Lessons will 

• 

(1) In some insjancos it may be feasible to purchase the copyr!?-ia of 
an existing Manual, and to use portions, or adapt the whole for one or 
the othc'i’ Cyclopaedia, 

(2) It ^\’ill be seen the folio^\iDg Chapter, that in respect uf certain 
odiupations, the University will have occasion to offer Major Certificates 
and no Minor ones. In a number of cases there will not be sutficn)i't 
scop8 for either, but oven thou the well-digested information supplied by 
the Cyclopaedias will^bo in itself a very acceptable boon. 
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be expected to adhere in substance and level of difficulty 
to the printed matter, though they need not use Us 
exact wording. 

e . — The simple and easy as well as cornpejidions style 
of the first or Junior Cyclorj^du, will render it 
suitable for Minoi^ Students whose knowledge will not 
be supposed to rise above tlie level of Grade 2. „ 

d . — The Advanced Cyclop.edta will similarly be 
adapted for Major Students, and as they will as a rule 
be expected to have pushed forward to tlie third Grade 
all chemical or other preparatory scientific knowledge 
involved in their respective Trades, use will be made 
of the accepted phraseology of modern Scientific 
Books. 

c. — This same Advanced Oyclopredia can be made to 
serve also the purpose of Superior Candidates. With 
this view, matters of a nature to be included in their 
studies only, will be given in Notes or A])pcndiccs, and 
further su]:'plementeJ wherever necessary by references 
to special Works. 

/I— Both Cyclopaedias, besides being published in 
uniform and siglitly Volumes, forming an Kditfon for 
Reffrenck, that should be on the Library Shelves of 
every Industrial Institute, will also be published as a 
Student’s Edition, in as many Parts ns they contain 
distinct Trades or Occupations. These Parts, of which 
the Junior Series is proposed to be called Handiiooks, 
and. the advanced Series Manuals, may perhaps be of 
uniform size throughout, but will necessarily be of 
greatly varying thickness ; for no attempt will be made 
to obtain uniformity in this respect by squeezing some 
subjects and dilating others. t 

g.—lt is the Student’s Edition that will mainly be 
used for purposes of Study and Examination, and 
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accordingly in eacli of the Handbooks and Manuals, 
Ac Text will bo cut up into a ninnber of Roctious and 
Articles or Parag’'ap!is., with si r-ii indications attached, 
as to be conveniently refuiTed (o, singly or collectively, 
iiftlie Qurricuia of Studies and the Examination Ques- 
tionaries. See Soclitci 7 of thi-’ <1iapter. 

/o— Information required identically or nearly so by 
two or more Industries, .e^.d only be given in one 
place in the “EniJons for Rolerence,” and simply 
referred to from other places; but it must necessarily 
be rej)c;ned in each of the res])vctive Handbooks or 
Manuals. Independently of convenience, it can thus 
be moi'c perfectly adapted to the particular requirements 
of the respective Trades. For the same reason any 
Preparatory Knowledge susceptible of being specialized 
in its application, will also be included in iNTnopuoTORY 
Portions of the said Handbooks and Manuals. This 
particularly applies to th'^ Subjects which have been 
ilesci'ibcd as Offsets of the Standard Course, such as 
Mechanism, Metallurgy, Mensuration, Chromatics, &c. — 
Indications will also be supplied of accessory ‘ittainmenis 
that may be cultivated with advantage, and full advice 
given as to the facilii/'.’* foi ..tudy, and openings for 
reward, afforded by the Central Technical University 
and its affiliations. 

i . — Great pitins will bp l)uAowcd on the Woodcuts 
whicl>Wi abound in the two Cyclopaedias. Economy 
will be practised by using *1 r both, those which come 
within’ the scop^ of the Junior one ; but the best ally of 
economic production is e.ctevswe sale, and thfs will soon 
be realized if the central Technical University is known 
to t)e favoured with the influence and co-operation of the 
hightst educational, scientific, and artistic authorities, 
and to be prepared, should it prove necessary, to make 
• R 2 
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Jiny ])ccuni{iry sacrifice demanded by the true interests 
of our manufacturing and commercial Industries. 

Scientific and Technical Illustrations.^-^ 

In describing the Museum Departmeid, (Chapter II. 
Section 8), mention has been made of the dii*ect pro- 
duction of Sets of Educational Im.rs'ruATioNS of 
every kind by clever Students under ])ro])er guidance 
(p. 113) ; hut independently of this, it will l)e one of 
the duties of tlie University to oiganize and direct 
the publication through appro|>riate cluinnels, of 
EducatiOxNal TniNTS, Diaguams and tlie like, of more 
than ordinary scientific correctness, methodical com- 
pleteness, and artistic merit, and all this at, or if 
necessary under, cost price.(^) 

I have alluded in Science for the People ” to the 
didiculty which I have exj)erienced in obtaining suitable 
Diagrams for my Lectures, though I use many foreign 
as well as English ones. Certain sets have been pub- 
lished deserving of much praise^ but they are fa,r from 
embracing in a])propriatc style, and on a. proper scale, 
all the departments of popular knowledge ; and as for 
the cheaj>er productions (though still s(‘arcely so cheap 
as I should wish to see them), some of their errors 
and shortrcomings call lor the interference of super- 
visors well up in science and art, and having diigher 
purposes in view than that of speculating on public 
ignorance and the prevailing want of artistic culture. 

(1) Suggestive examples are given in List 10, p. 252. 



Sect. G.] 


LIST 9. 


245 


! LIST 

h^XAMi'LES OF WORKS 

AVAILABLE’ FOTl Tl^E <JvV\TPlLATION OP THE PROPOSED 
• I'ECIINKJAL OYCLOPiEDIAS. 

N IL — Books rol;Eiji .5 to tho ^Prades and Professions included in 
(Eite^ory A (see Chapter I., Sect. G), such as Mining, Agriculture, 
JSIavigation, (Uvil Engineering, Architecture, and Pharmacy, arc 
not iiiclnded in this Jjist, miless they seem likely to snjiply nsefiil 
introilnctoiy information for Trades belonging to (Vitegory P>. 
Books rich in Technological details an* rej j 'ted from pi'cvions 
Insts. 


(Te)icr(d Rejevence. 

The Encycloptxdia Britannica. 21 vole. £25 4s. 

The English Cyclopaedia. 27 vols. Quarto. £10 12s. (Bi‘ad- 
Iniry, Agnow A Co.) 

The National Cj^elopa^dia. 12 vols. £d. (Routledge.) 

Pojailar Cyclojuedia. 7 voib. 8vo. 140/- (Blackie.) 

The Encyclopnedia of Universal Knowledge. 10 vols, 8vo. 90/- 
(Chamhore.) 

Ure’s Dictionary of Arts, MannfacUti es, and Mines, lie-edited by 
li Hunt. 3 vols. £4 14s, Od. (Longmans.) 

Encyclopasdia of Civil E n<i in eerihg. by E. Ore; y. £2 2s. (Long- 
mans.) 

A Dictionary of Science, Litoratur(‘ and Art. Re-edited by W. T. 

Braude and G. VV. Cox. 3 £3 3s. (Longmans.) 

A Dictionaiy oi .Science, by G. E. Rodwell. 8vo. 18/- Ilaydn 
Series^ (Moxon.) 

Tho 'fechnical Educ toi. Royal 8vo. 4 vols. 6/- each vol. 

(Cassells.) • 

The Cyclopaedia of Useful Arts, Mechanical and Chemical. Edited 
by Lharlos Tomlinson. 3 vols. £3 15s. (Virtue.) 

Tho Useful Arts and Manufactures, by C. Tomlinson. 2 vols. 
, 10/- (S. P. C. A.) 

Illustrations of Trades, by C. Tomlinson. 4/- (S. P. C. K.) 

Book* of Trades, a Circle of the Arts and Manufacturers, by J. 
Wylde. 3/0 (Houlston.) 

The Gallery of UscflH Arts, by Charles Knight. (Knight & Co.) 
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Lardner’is Catinot Cyclopa'dia. (Longmans.) •' 

C 3 ’clopa‘dio vSoiciicc Simidified, by J. 11. Popper. Cp.^Syo. 0/- 
( W arne.) 

M‘Cullocb’s Dictionary of Commerce, &c. Edited by IT. G. Peid. 

(bio tlilck volume. £3 3s. (Longmans.) ^ , 

A (Commercial Dictionary of Trade Products, Mahiifiicturing Terms, 
(tc., l)y P. L. 8immonds. 7/G (Eoiitledgc & Sons ) 

A Cyclopfodia of Commerce, b}’’ Watcrston ; edited by Simmoncls. 
Hvo. 12/- (Dolin.) 

Pbilosopli}’^ of Manniactur(;s, by Dr. Ure ; edited by Simmonds. > 
12mo. 7/0 Dolin’s Libraiy. (Dell it Daldy.) 

Distory of Inventions, by lieckman. 2 vols. ]2mo. 3/0 each. 

Bolin’s Libia! y. (Bell it Daldy.) 

Waste Bioducts and Undevelupcal iSubstaiices, by P. L. Simmonds. 
11/ - (llardwicke.) 

A Course of Teclinical, Industiial, and Tiade Education, by Dr. 
J, ^ eats, cuinjirising ilie Paw Materials of Commerce, Skilled 
Labour ap]died to IToduction, Giowtli of Trade, and Modern 
(\)miiieico. (drown 8 VO. 3/- each. (Virtue & Co.) 

Serial (dassifications of Tiade Piodncts, by M. Bcinardin, Curator 
(Conservateur) of (Ik; Industrial and Commoicial ]\Iu6eum of 
tbe Maison de Melle, Lez-Gand, Belgique. 


Scientific Infonnation. 

A.B.— Aie here included Scientific Woiks likely tu siqiply eitlier 
diiect Technicial Information concerning Industiial Piocesses, or 
Preparatory Information suited for tbo Tnlroductory Poi lions of 
the various liundbooks and Manuals. Some of„ the works arc 
repeated from lasts 3, 4, 3 and 0, to wdiicli reference may bo made 
for further additions. 

c 

A Handbook of Natuial Philosophy, by D. Lardner. dvols. 8vo. 
5/ - eacii vol. (Lockwood.) 

Elomentsi of Katural Pliilosojdiy, by C. Brooke. 8vo. 12/6 
(Churcliills ) ^ 

An Elementaiy dh-oatise on Physics, by Pi of. Ganotj edited by 
Atkinson. Post 8vo. 15/— (Longmans.) 

An Elementary d’rcatise on Natural Philosophy, by A. V. Deschaiiol; 
edited by J. D. Everett. 4 parts. 8vo. 4/6 each part. 
(Blackie & Sons.) i 

Theoretical and A[)p]ied Mechanics, by Eichard W'ormell. Foolscap 
8vo. 4/- (Greombridgo & Sons.) * , 
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Elementf of Mocliiinism, by T. M. Goodeve. Small 8vo. 3/6 
* (Loiig*iiaiiH.) 

Elementary Introduction 1‘ractical Mechanics, by John Twisdon. 

Or. 8vo. 10/6 *(^liOnginanB.) • 

A Ai>liliod Mechanics, by Eankine. Post 8vo. 12/0 

(Griffin.) 

Maeliincry and Mill work, b\ JRankine. 12/6 (Griffin.) 

PraclieqJ Iiydraulie^, by Thos. Box. Post 8vo. 5/- (Spoil.) 


Artiticial Liglitiiig. (Orr's Circle of the Sciences.) 

('lieinistry of Artilicial Light, by Scoffern. 12ino. 1/6 (Griffin.) 
(^heinibiry of Light, Heat, &c., by Scofforn. 12mo. 3/- 

(Griffin.) 

A Practical Treatise on Heat, by T Box. Or. 8vo. 8/() 
Ventilation, Warming, &c., by 1). B. Keid. (Longmans.) 


'riic Elements of Chemistry, by Prof. Graham. 2 vols. 40/- 
(Bailiierc.j , 

Inorgaiiie and Organic Chemistry, by C. L. Bloxam. 8vo. l6/~ 
(Clnii chills, ) 

(hicmistry, by Brando A 'I'aylor. 12/6 (Ilardvvicko.) 

A Dictionary of Chemistry and the Allied Branches of other 
Sciences. EditeJ by Henry Watts. 5 vols. £7 38. Supple- 
ments to ditto, ijl 11 8. 6r/. each. 

A Cyclopaedia of Chemistry, including the Applications of the 
SciciKJC to the Arts, I'v B. Thom])son. (Griffin.) 

Chemisijy applied to An » and Manufactures, by Dr. Muspratt. 

2 vcls. Svo. 67/- (MackenT'ie.) 

Chemical Technology, by Knipp, Bonald, and Kichardson. 

£1 168 . • 

A Coi^nietcial IIandVra)k of Chemical Analysis, by A. Normandy. 

Edited by 11, M. Aoad. (Lockwood.) 

A Supplement to tho PLarn. . pceia, by IT. Bedw^od. 22/- 
(Longmans.^ 

Precis de Chimie Industriclle a Pusago des Eoolea. Industrielles, 
des Fabricants et des Agricultcurs ; par A. Payen. 2 vols. 
« (Paris, 1851.) 

Traite d(' Chimie Generale, contenant les Applications a ITndu.strie, 
•a rAgricnltui e, Ac. ; par Pelouze et Freray. 

Traite de Chamie appliqneo aux Arts et Manufactures ; par 
, Dumas. 
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Traite do Chiinio Tecliniqno a 2 )pliquee aiix Arts ot a riLdiiKtrio, 
a la Pharmacie et a rAgricultiire ; par Barniel. 3 vols. 

Inorganic Chemistry, being Part IT. of the Elements of Chemistry, 
by W. A. Miller. 8vo. 21/- (J^ongmans.) 

Useful IMetals and tlioir Alloys, by Dr. [Tre. 7/0 (IIoii|ston.) 

Elements of Metallui-gy, by J. A. Pliillips. 12/- (Griffii-i.) 

A Practical Treatise on Metallurgy, ))y Kerl, adapted by W. Crookes 
and E. liobrig. 3 V(ds. £4 19«. (Longmans.) 

Metallurgy, by J. l^ercy. h voLs. 8vo. (Murray.) 

Tbo Metallurgy of Iron, by 11. Bauermann. 4/0 

Electro - Metallurgy, by A. Watt. Weale’s Series. 12mo. 2/- 

(Lockwood.) 

Galvano.- Plastic Manipulations, by A. Koseleiir. 8vo. 30/-- 
(Pliiladelphia.) 

Organic (diemistry, by lly. Armstiong. 8vo. 3/0 (Longmans’ 
Text Books of Science.) 

Organic Chemistry, being Part HI. of the Elements of Clicmistry, 
by W. A. Miller. 8vo. 24/- (Loiigmans.) 

Cantor Lectures on Fermentation, by A. W. Williamson. 1870. 
(Society of Arts.) 

The (diemistry of Pood and Diet, by Bronner and Scoffern. 12nio. 
1/0 (Griffin.) 


AT)plications of Geology to Arts and Manufactures, by D. T. Ansted. 
12mo. 4/- (Allen.) 

The Vegetable Kingdom, by K. llogg. 8vo. 7/C (Kent.) 
Systematic and Economic Botany, by d. 11. Lalfonr. Post 8vo. 

2/G (Collins’ Advanced Science Series.) 

Medical and Economic Botany, by John Lindloy. ]2nio. 5/- 
(Bradbury A Evans.) 

Profitable Plants, by 4’. C. Arcber. 8vo. 5/- (Poutledge.) 

A Cyclopajdia of Agiiculturo. EdilcM by J. C. ‘Morton. 2 vols. 

Large 8 VO. £3 Us. (Blaekie & Sons.) * 

Guide to the Collection of Animal Products at tbo East London 
Musoitm. U/. (8. K. M.) 

Technology, 

Tne jwj)usrRiAL Library, a series of cheap Trade Manuals, from 
1 /- to 2/6 oacli. (Iloulston & Sons.) ^ 

Manuals analogous to the foregoing publislied by II. Elliott, Eew 
Oxford Street. 
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Encyci.otiiidie Roret, a comproliensivo Scrioa of IlluBtratod Trade 
ManiJiils, specially pre])arc(l by a Comiiiitten of Savants, anu 
published at Roiot's Library, Rne TTautefeuille, No. 12 Paris, 
and to bo had at iJacla tt(3’s, King Wiftiam Street, London. 

K.B. —Jhc order of the following Books i» coufonnablo to that of 
the Trades’ Analyses ni Iho next Lhaptor,-J(f which the explana- 
tion is give^i at p. 

A Miiimal of DyCinp, bv James Napier. 7/6. 

A Handbook of Dyeing and Lalico Ihinting, by Wui. Crookes. 
(Loiigmans.) 

Manual of Colours and Dye Wares, by Slater. Post 8vo. 7/G 
(Lt)(*kwoo(f.) 

Aniline and its Derivatives, by M. Reiniann. 10/(>. (Longmans.) 
Complete Art of Brewing, by D. Booth. 8vo. 1/- S. D. I . K. 
(Simpkin.) 

A Practical Treatise on Brewing, by W. Black. 10/0 (Longmans.) 
Breweries and Mailings. Construction and M^udiinery, by G. 

Scaniell. Royal Bvo. 15/- (Fullarton.) 

On the Manufacture of Boot Root Sugar, by Wm. Crookes. 8vo, 
8/^' (Longmans.) 

Works vn Building, by Dobson. Weale’s Series (Virtue.) 

Practical Rules for th(3 B .llder and Young Student, by G. t}no. 
4to. 7/0 (Lockwood.) 

Science of Building, by Tarn. 8vo. 8/0 (Tiockwood.) 

Examples of Building Constructn u, by liy. Lax ion. 4 parts, 
each 50/-. 

Limes, Cements, by G. R. Bxirnell. 12mo. 1/G (Virtue.) 
Building Construction, in -uding Slone, Brick, Slate, Timber and 
Iron-work.* Junior and Advanced Handbooks, by R. S. Burn. 
8vo, 2/-and2/G ( Colli n.s 1 

Brick and Tilo-miiking. 12mo. 3 /- Weale’s Series. (Virtue.) 
Masonry imd Stone Cutting. l2mo. 2/G Weale’s Series. (Virtue.) 
Variolas Works on tl Application of Art to the Trades of Con- 
struction, by Ellis A. Da'^ Ivm. (Cassells.) , 

Brief Chaptiirs on British Carpentry, by Thos. Morris. 8vo. 6/G 
(Simpkin.) 

Carpentry and Joinery, by Robinson and Tredgold. Weale’s Series. 

^ l2mo. 1/G. j dates tr) do. 4to. 4/G (Lockwood.) jg||| 
Elementary Principles of Carpentry, by T. Tredgold ; reviscdl^^y 
#J. T. Hurst. Post 8vo. 18/- (Spon.) 

The Elcmentaty Principles of Carp^try, by T. Tredgold ; edited 
^ by P. Barlow.* One largo vol. 4to. £2 29. (Lockwood.) 
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The Carpoiitor and Joiner’s Assistant, by James Newlands. 4to. 

£3. (Blackie & Son.) * 

The Carpenter, Joiner, &c., by J. Eiddle. Folio. 45/- (Simpkin.) 
Sup})lement to do. 22/- (Simpkin.) 

A Manual of Carpentry and Joinery, by S. T. Avcling. 12nu). 

2/G (Warno.) • 

The Cabinet-maker’s Design Book, by King. 4 to. 21/- 

(Bohn.) 

Praoticos of Iland-turning, by Campin. Cr. 8vo. 0/- 
Lathos and Turning, by Northcott. 8vo. 18/- (Longmans.) 
Patterns for Turning, by 11. W. Elphiustone. 4 to. 15/- 

(Murray.) 

Turning and Mechanical Manipulation, by Holtzapfell. 3 vols. 
8vo. 50/- 

Geometric Turning, by H. S. Savory. 8vo. 21/- (Longmans.) 

A Practical Guide to House Decorating, by W. Sutherland. 12mo. 
2/0 (Hey wood.) 

The Grainer and Decorator. (Brodic & Middleton.) 

Sign AVriting and Glass Embossing, by Jas. Callingham. Post 
8vo. 5/- (Simpkin.) 

Textile Fabrics, by Dr. Bock. 8vo. 31 /6 (Chapman & Hall.) 
The Cotton Manufacturer’s Assistant, by E. D. Foley. 1 2mo. 1 /O 
(Heywood.) 

The Embroiderer’s Book of Design, by F. Do la Motto. Ob. 8vo. 
2/0 (Lockwood.A 

An Encyclopaidia of Domestic Economy, by Webster and Parkes. 
31/6 (Longmans.) 

The Economical Housekeeper, by J. IT. Walsh. 12 mo. 15/- 
(Routledge.) 

Domestic Economy, by M. Donovan. 2 vols. 12mo. 7/ (Longmans.) 
On Food. 1/- 18mo. (Cassells.) 

Common Salt. 1/0 (S. P. C. K.) ^ 

Rudimentary Treatise on Coal and Coal Mining, by W. }V. Smyth. 

12 mo. 4/(> (Lockwood.) ' ' 

Gas Works, by Hughes. 3/- Weale’s Series. 

Moulder’s and Founder’s Pocket Guide, by Overman. 4/G 
Modem Workshop Practice, by AVinton. 3/- (Cock wood.) 

The Operative Mechanic, by Nicholson. 8vo. 10/G (Bohn.) 
Works for Engineers, Assistants and Mechanics, by Templeton, 
fflustrated Handbook of Machinery and Ironwork, by Applety. 
8 VO. 12/6 (Spon.) 

Cyclopsedia of Machine and Hand Tools, by Rankins. In 25 parts, 
each 2/ (Mackenzie.) 



Sect. 6 .] ‘ LIST a. 251 

Treatise* on Mills and Millwork, by Sir Win. Fairbairn. 2 vols. 

• £1 lOs. 

Tlio Miller, Millwii^ht and Engineer, by Pallett. 12/- 
Tlie Engiiieei’s Gnidu Booi , byAinsloy. llemy 8vo. G/- (Philip.) 
The Engineer’s lk<mdbook^ explaining the Principles which should 
guide the young Engineer in the Construction of Machinery, 
by C. S. Lowndes. 5/- (Longmans.) 

The Eriginber and Machinist’s Assistant. 2 vols. Imperial quarto. 
£4 4.9. (Blaclne <% Son.) 

Useful Information for Engineers, b}" Sir Wm. Fairbairn. 3 vols. 
Cr. 8vo. ;!]/G (^Longmans.) 

A Praetic<il d’reatise on Mechanical Engineering, by Campin. 8vo. 
12/- (Lobkwood.) 

d'hc Jlechanician and Constructor for Engineers, by Cameron 
Knight. 52/C* 

Thet ry of the Steam Engine, i>y lie Pambour. 12/- 
IIjo Steam Engine, by JJr. Lardnor. (Weale’s Series.) (Strahun.) 
A Treatise on the Steam Engine, by J. Bourne. £2 28. (Long- 
mans.) 

Manual >4’ the Steam Engine and other Prime Movers, by Piankinc. 

* Lost 8vo. 12/G (Grifffn.) 

The Engine Boom, by Ainsley. 12mo. 3/(> (Philip.) 

Tlio Marino Steam Engi' c, by T. J. Main and T. Brown. 12/G 
(Longmans.) 

The High Pressure Steam Engdnr, by E. Alban ; edited by Dr. 

Pole. 8vo. IG/G (Loclcwe^'d.) 

The Locomotive Eugine, by Do Pambour. 18/- 
llistoiy and Progress ol iho Tclegraydi, by Ih Sabine. Wealo’s 
Sei’ies. 12mo. 3/- /Loekwo'd.) 

flandboolc of tjie Telegraph, by B. Bond. Weale’s Series. 12mo. 
J/tt (Lock^\ood.) 

A Ilandboi'k of ]/raotical Telegraphy, by B. S. Culley. 8vo. IG/- 
( Longmans.) 

Optics,* Tlieoietieal and Practical, by E. Nugent. Post 8vo. 5/- 
(S trail an.) 

J’hotographic Optics, by Van Moncklioven. Cr. 8vo. 7/G (Hard- 
wicke.) * 

Princqdes and Practice of Photograph}’', by J. iluglics. 12mo. 1/- 
(Simpkin.) 

AJ Manual of Photographic Chemistry, by T. F. Hardwick. Fooh- 
^cap 8vo. 7/6 (Churchills.) 

Private 'Book »of Useful Alloys for Goldsmiths, by J. E. Collins. 
IGmo. 3/G ^Hotten.) 
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EXAMPLES OF ILLUSTRATIONS 

OF VAlllOUS KINDS AVAILADLK FOK LFCTDRES ON SCIEN- 
TIFIC AND INDDSTUIAL SUD.IECTS, Oil WHICH MAY 
SEKVE TO SUGGEST THE PRODUCTION OF APPllOrillATE 
SERIES.(1) 

Dingrcum, §-c. 

J)iagranis of tho Working JMcn’s Ediujational Union (28 l\atcr- 
noster Row, E.(\). They arc of large dimensions, and 
coarsely but elfectively printed on calico, and grouped in sets 


including the following : — 






£ 

8. 

d. 

The Mechanical Powers 

3 diagrams, per set 

0 

9 

0 

'The Steam Engine 

9 

do. 

do. 

1 

7 

0 

Geology 

15 

do. 

do. 

2 

5 

0 

Coal Mining 

10 

do. 

do. 

1 

10 

0 

Physiology in relation to 







Health 

10 

do. 

do. 

1 

10 

0 

The Human Eye and 







Telescope 

0 

do. 

do. 

0 

IB 

0 

Physiology of the Foot 

5 

do. 

do. 

0 

15 

0 


Diagrams of various sizes illustrating tbe several brandies of 
Science. Rublifshcd by Reynolds, 174 Strand. The execution 
is good, and many of tbe largei ones, sold at 6/- and 10/- cacli, 
are available for Technical Training. 

Diagrams of JMacliinery, somewhat similar to those of tho foregoing 
publisher, are issued at Paris under official authority, and may 
be had of llachotte, King William Street, Strand.- who also 
supplies various sheets of Trade Illustrations for Tiimary 
* Instri^ption. 

The Edinburgh and London firms of Keith Johnston & Co., and 
Chambers & Co., publish well-executed Diagrams in Physio- 
Science generally. Many objects being mostly 
united on one sheet, these diagrams are better adapted for 
Class teaching than for Lecture puriioses. 

(1) The chief motive for placing here the present List instead of in- 
serting it at the end of Sect. 5 is that it includes materials for facilitating 
Technical as well as Scientific Instruction, 
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Diiy ’sVIvysi ological DiagraniR, life size, in illustration of MarsliaH’s 
• riiysiologiciil Work, oooupy tin* first rank in 2 )roductions ot 
this kind. Prioo for tlio series of eleven sheets, mounted on 
rollers and varni; ited. Ill 11^?. • 

Among the Educational E^igiams piihlisLed under the authority 
' of th^ Science and Art J lepartmcnt by Messrs. Chapman & Hall, 
those most doser .ag of notice in couTiet lion with the jiroposed 
* Systen^ of jiopiil tr 1 nsiruction, an 2 >^-hr-ps ITenslovv’s Botanical 
j nd J’atterson’s /oologicai lllnstrations.Cl) 

Among the Illustrarioius puhlish-nl by the Society for Promoting 
Christian IvnowUlge, Great Queen Street, London, may be 
mentioned those of Structural Botany, Poisonous Plants, and 
I'seful Aniprials, 

Barfoot & (’o., 295 Strand, successors to Parton & Hodge, publish 
a variety of cheap Diagrams for Prima.y Schools, many of 
which illustrate Economic and Industrial Subjects. 

Among the iiublications by Messrs. Groombridge and Sons, Pater- 
noster How, are Tegotmoiers Diagrams and Tablets for Scliools. 
Among the Educational Repositories well descivlng of a visit may 
bo montioned that of A. N. Myors, 15 Berners Street, Oxford 
Stj cot, which is rendered particularly interesting by an influx 
of educational prints, models, &c., from various parts of the 
(Continent, and espociaily f • )m Germany. 

A series of 20 Wall sheets illustrating Natural History, with 
specimens, by A. Boucard. (Murby.) 

The Abbe Moigno, well known tor bis exertions in furtherance of 
Popnhir Instruction, has used with advantajo . the Magic 
Tjantern with its la+^st imjuovemcnts. A com})rohensive 
Catalogue of Slides, i^repare^ for tlie purpose and sold by 
MM. Moltoni, 44 rue du Chateau d’Eau, Paris, may be con- 
sulted at I he I' wickenham EcoiK'mi c Museum.(2) Here also may 
be inspected examples of ti»o prints prepared by M. Charles 
Buis, the eitligh toned Secret- yy of the Belgian Educational 
l^pjig^le, and which are cfistributed freely lo the audiences at 
his Lectures on Decorative Art as an appropriate moans of 
ensuring lasting iinprejsio..,.. • 

(1) A series of Botanical Illustrations by Prof. Oliver has just been 
brought out by the same Publishers. 

(2) Photographic a .d other Educational Slides arc aPo cxtensivoly pre- 
pifred by Messrs. Childe and Boubcii, Wholesale Manufacturers, 3 Edith 
Grove, West Brompton, S.W. 
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Apparatus and Chemicals, , ‘ 

It may bo convenient to the organizers of rrovincial Institutes 
to have tlie following addresses of Firms mostly known to tuo 
tbrough satisfactory personal experience, and whose Catalogues may 
be obtained by Post, 

Elliott Brothers, Mathematical Instrument Makers, 449 West Strand. 
Negretti and Zambra, Ilolborn Viaduct, E,(C New Em^yelopaMic 
Catalogue of Idiilosophic Appaiatus with 1100 Engravings. 
Boyal 8 VO. 5/6. 

J. J. Criffin and Sons, Chemical and Philosophical Instiument 
Makers, 22 Gariick St., AV.C. Beside special Catalogues, this 
Finn publishes Illustrated Yolumos on “ Scientific Handicraft.” 
M. Jackson, 05 Barbican, E.C. Manufactuier and Impoitor of 
Scientific Apparatus and Chemicals. Among the Catalogues 
of this Firm, is one describing 38 distinct sets of cheap educa- 
tional Apparatus, mostly chemical. 

Townson and Mercer, late Jackson and Townson, Wholesale and 
Export Dealers in Scientific Apparatus and Chemicals. Labora- 
tory, 89 Bishopsgate St. E.C. 

Poths, Haas, and Semple, 23 Bevis Maiks, St. Mary Ax(’, E.Cb 
Importers of Chemical Appliances, &c. 

ITopkin and Williams, 10 Cross St., Hatton Garden, E.C. Manu- 
facturers ’of Chemicals of every description, including the 
most ]CCont products. 

Homy Parties, 38 Ijong Acre, W.C., and Messrs. Skilbeck Prothers, 
202 Upper Thames St., E.C. Supply all Chemicals conneded 
with the Dyeing Trade. 

C, W. Noble, 13 James Street, Covent Gat don, ^V.C. Varnish 
and Colour Manufacturer, dealer in .all varieties of (iums and 
Besins. 

James E. Gregory, Mineralogist and Geologist,, 15 Eussell St., 
Covent Garden, W.C. Supplies Educational sets. 

Mottershcad and Co., 1 Market Place, and St. M^ary’s Gate, Man- 
chestm-. Chemical Laboratory Furnishers. 

James Woolley, Sons, and Co., 69 Market St., ManoLester. 

' Chemical Laboratory Furnishers. 

[Iho above two Firms deliver all orders exceeding ^2 
free to any Kail way Slation in England.] 

A Catalogue of Apparatus for Instruction in Geology, Physiology, 
&c., has been issued under the authoiity of tlie Science De- 
partment, by Messrs. Chapman (fc Hall. 

Various devices for the production of cheap but serviceable 
home-made Apparatus for Scientific Lectures may bo inspected 
at the Twickenham Economic Museum. 
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'section 7 -the examinations. 

Before ])rocee(]ina; to consider tlic essential features 
of tlje proposed System of Tcclinical Examinations, let 
us dispose of one or two questions wliicli stand in the 
way. 

Mention lias been made of an impr'^ssion which for- 
merly prevailed as to the difficulty of testing that 
manual dexterity, and those practical abilities, which 
coiiotitute so important a portion of an Artisan’s in- 
dustrial worth. Now independently of the answer 
afforded by the Society af Aids special examinations in 
Art Workmanship, by the competitions for the Whit- 
wrrth Scholarships, ami by the trials of skill recently 
organized by the (hty Companies of Turners and 
Paper Slainers, the number of ITandicrafts to which a 
combination of intellectual and manual Examinations 
may be applied, is shown to be very comprehenbive by 
the exjierience of the o' .t G crmaa G ailds, adverted to in 
my “ Letters on Nassau.*’ Yr^ even they had seldom 
at their disjio^al any facilip’cs comparable to those 
proposed •to be afforded by the Ateliers of the Central 
Tochmeal ‘Universi y, and of the affiliated Provincial 
Universities. — Nevertheiv.i:>.> there ’are undoubtedly 
many Industrial Employments in which the skill of 
the Workman can only be manifested amid the re- 
sources of a regular Factory; but Iwe an expedient 
suggests itself, of which the eligibility is guaranteed by 
its having beefi adopted in Major Donnelly’s scheme of 
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Tadinical Examinations, now being applied by tbe 
Society of Arts to the Industries represented at the 
International Exhibitions. It consists in requiring 
the Artisan to produce a Certificate of efficiency signed 
by his Employers.f^) 

A much more serious obstacle is tbe difficulty which 
a considerable proportion of the Industrial Population 
experience in expressing even ordinary thoughts and 
incidents in writing ; so that it would in many cases be ' 
hopeless to expect them to convey to paper in the time 
and under the restrictions of an Examination, a legible, 
intelligible and not altogether uncouth exposition of 
their knowledge. This difficulty which will not be 
satisfactorily overcome till Primary Education connects 
mental training with the management of the pen, varies 
according to circumstances independent of scientific or 
teclmical attainments, of which it often falsifies the 
appreciation, and I fear that among tlie lower range of 
Candidates, it will in numerous instances prove so 
serious, that recourse must, at all events for some years 
to come, be had at the discretion of the Examiners, to 
07 ‘al instead of written tests. This is one of those 
points on which the proposed Scheme must for a time 
be worked tentatively, before it can settle into a definite 
groove. 

The deficiency of educational cukure which in 
extreme cases will altogether preclude th^ i(Jea of 
demanding from Working Class Candidates written 
expositions of their knowledge, would in far more 
numerous instances, engender diffidence and disinclina- 
tion to enter the lists, or raise perplexity and confusion 

in the way of thSir success, if they could not be afforded 
# 

(1) See the Programme of Technological Examinations issued* by the 
Society of Arts. 



TtlE EXAMINATIONS. 


257 


Sect. 6.] 

from the beginning of tlieir studies, a clear perception 
df what ,their Examinations are to be. That this may 
be done botli safely and eifectively the open-handed 
Metliod” described in the preceding Chapter, and 
which M" equally applicable to Conipetential and to 
CoDipetitive Examinations, has I believe been sufficiently 
estabfehed; nor do I indeed see any other means likely 
to be found so satisfector}- for securing, if not in the 
Superior, at all events in the Minor and Major Examina- 
tions of the proposed System, that uniformity and per- 
manency of standards without whicii its verdicts would 
be ffillacious, and its Certificates would soon fall to 
the ground. — Assuming then the adoption of the 
method in question, and recapitulating in connection 
with it the measures concerning CuiTicula, Text 
Books, and the like, proposed to be carried out by 
the Board of Instruction of the Centi’al Technical 
University, we sec that Board entrusted with a line 
of operations which may be summarised as follows : — 

< 2 .— To prepare in detail a thoroughly well-considered 
plan, or CruRlcULUM, of the Course of Studies to be 
prescribed for each Posoription and G-rade of Students.^) 

6. — To sypervise the preparation by competent 
Authors and Artists, and the puhlication with appro- 
priate lllnsiiathins at, or in S‘>me cases under cost price, 
of th^i^ T^xt Books which have been described as neces- 
sary for imparting the ‘^^c^'entific, technical, or other 
attainments included in the Curricula; such publica- 
tions to be conspicuous for unity of purpose and mutual 
adaptation, and ; t the same time to be in every respect 
suited to the prevailing educational status of the 
«• 

(1) Suggestive indications for facilitating this task will be found in the 
next Chapter. 


S 
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Students for whom they fire designed, as well to the 
convenience of the respective Professors. < ^ 

c. — To arrange for periodical revisions of the (hir- 
ricula and Text P>ooks, tlie latter receiving any re- 
quired Supplements, and being re-edited frorri time to 
time, say every three years. 

d. — Besides the General Programme or Synopsis of 
Examinations in tlie yearly Calemhir, to publish a 
Special Programme for each Exfirnination or group of 
Examinations, giving in detail the CuuincumTM or 
Syllabus of the knowledge required, witli indications 
of the Text Books and other facilities avfiilable, and 
moreover including a Questionary, or full enumeration 
of the Questions liable to be asked. 

e. — The preparation of the Questionarics, and their 
use by the Examiners,' to be mutatis mutandis^ as de- 
scribed in Chapter III., Section 5. 

/. — It is desirable to carry out to the fullest extent in 
a spirit of courtesy towards Students of every Degree, 
the practice of publishing freely, and without any un- 
necessary delay, the number of Marks obtained in each 
Sul^'ect by every successful Candidate, and of su]q)lying 
similar data to unsuccessful Candidates if desired. 


The subject of Matriculation Examinations to 
precede the admission of Artisans as regular Students 
at the Central or Provincial Technical Universities, is 
one of those which must be dealt with tentatively, and 
according to circumstances. 

The Time required for the Examinations of various 
kinds and -degrees may, like many other points of prac- 
tical detail, be left for the present an open question. It 
would however be probably not far from the mark to 
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issiime^ firstly, that as at the London University, Ccach 
Exarainatioii Day will have two sittings of three lionrs 
3ach, say from If to ),and fr(Jia#3 to 6; secondly, 
that Subject Kxamiiiadonr will mostly involve only 
wo sittings; tliiidV, tliat Minor Trade Examinations 
vill probably o<<*u]y ai an av^-rago three to four 
attiiigs*, and corr* sponding Major Examinations six to 
ten sitfings ; fourihiy, that Te^ts of Manual Sldll must 
)C reckrjied ajutrt from these computation s/L 
Jt would be premature lo attempt determining to 
wliat exient Minor Examination^ may be held by 
lek'gation at District Colleges, and Major and Superior 
jiics similarly at Provincial or Colonial Universities, or 
:m the otlier band liow far the system of centralization 
adopted by ilie Society of Arts and at South Ken- 
sington, nifiy be found apjilicable. One thing how- 
ov(U‘ will b(' essential in all Examinations hold by or 
under the authority of t\w Central Technical Univer- 
sity, namely, that cmicerted action should everywlierc 
prevail, and tliat in all matters relating to the Valua- 
tion of Attainments, and Awarding of Cert fi cates, the 
Examiners themselves should heartily co-operate in 
establishing and maiiihd dig poi fNirnivESS OP principle, 
and uniformity of s'pan cards 


( 1 ) Tlio more StiideirtR nvi the more comprehensive will bo 

their knowledge of each Subject; Rut in order to prevent too much time 
being taken up with Maj- r Txaminations, two measures may be resorted 
to‘ — The one already meutiom'd cot^' N in the use of Blank qr Skeleton 
Forms for being filled up, a iilan wJiicii, in passing, I may suggest to be 
susceptible of useful* adoption in ordinary Chemical, Botanical, and oiner 
Examinations; the other is to increase the number of Questions in each 
Subject givdi in the Q’^^stiouar' without increasing the numbei asked 
at tiie Examination, and thus jiroporUonately to diminish the range of 
knowledge embraced by each Question. Moreover it must be rememberc 1 
that Magor Candidates need not bo examined again in a Subject in whicli 
their Minor Certifi(?ato shows that they have already satisfactorily passed. 

s 2 
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Students for whom they fire designed, as well to the 
convenience of the respective Professors. < ^ 

c. — To arrange for periodical revisions of the (hir- 
ricula and Text P>ooks, tlie latter receiving any re- 
quired Supplements, and being re-edited frorri time to 
time, say every three years. 

d. — Besides the General Programme or Synopsis of 
Examinations in tlie yearly Calemhir, to publish a 
Special Programme for each Exfirnination or group of 
Examinations, giving in detail the CuuincumTM or 
Syllabus of the knowledge required, witli indications 
of the Text Books and other facilities avfiilable, and 
moreover including a Questionary, or full enumeration 
of the Questions liable to be asked. 

e. — The preparation of the Questionarics, and their 
use by the Examiners,' to be mutatis mutandis^ as de- 
scribed in Chapter III., Section 5. 

/. — It is desirable to carry out to the fullest extent in 
a spirit of courtesy towards Students of every Degree, 
the practice of publishing freely, and without any un- 
necessary delay, the number of Marks obtained in each 
Sul^'ect by every successful Candidate, and of su]q)lying 
similar data to unsuccessful Candidates if desired. 


The subject of Matriculation Examinations to 
precede the admission of Artisans as regular Students 
at the Central or Provincial Technical Universities, is 
one of those which must be dealt with tentatively, and 
according to circumstances. 

The Time required for the Examinations of various 
kinds and -degrees may, like many other points of prac- 
tical detail, be left for the present an open question. It 
would however be probably not far from the mark to 
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\ ■' 

^ % Prdimimry Atlaimnents, 

Under this title are liieliided Ueftding, Writing, and 
Arithmetic, wlc'-h will nor he mentioned either in the 
sketches of Trad^ Uc jicnla, or among the Detached 
Subjects recomii bonded Jor distinct study, inasmuch as 
they can be suflieiently compassed by the following 
general rules : — 

Istly. Even Minor Candidates will ultimately be ex- 
pected to be able in read well enough for improving 
from books what* they learn through oral teaching, and 
to write well enough for undergoing an Examination 
in the ordinary way. In the meantime, some allowance 
may (as mentioned in the preceding Chaj^ter) be neces- 
sary for meeting existing igncfrance ; but nothing had 
better be determined till necessity occurs, In order that 
full advantage may be derived from the rapid improve- 
ment that may be expected from the working of the 
Education Act. 

2ndly. Major Candidates niay without e.^ception be 
expected not only to ^ead perfectly well for purposes 
of study, and to wrii. uflficlmdly well for purposes of 
Examination; but also to understand Arithmetic sufiS- 
ciently for the keeping of such accounts as their re- 
spective Trades may reqiiire. 

3rdly. .Candidates at Superior Eiaminations will be 
expected not merely to ' '.'e a fair hand, but to add 

a certain refinement of style to grammatical accuracy 
in the expression of their ideas. The knowledge of 
Arithmetic and Dook-keeping which they should pos- 
sess, will depend on the nature of the position to which 
they aspire. 

4thly. Under* “Preliminary Attainments” are not 

a 
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included the higher or more technical kinds pf Com- 
mercial and Financial Accounts, respecting ^vllich (ftc 
provision will be n\ade. 

Studies for Subject Certificates. , 

The imparting of Instruction, the holding of Ex- 
aminations, and the awarding of Pi-izes in l)KTA('nEi> 
SunjECTS to Students of (^ateoouy C, will constitute* 
only a secondary and auxiliary department of the ope- 
rations of the proposed System, and oii(‘*of which the 
development must to a considerable extent be guided 
by circumstances. The working details should however 
be devised, as much as possible, in conformity with 
those adopted in respect of Category 13 Students, and 
at the same time attention should be paid to the fol- 
lowing considerations : — 

Istly. Detached Subjects should not be taken up at 
the commencement of operations, unless they either are 
of sufficient importance to warrant the expectation of a 
large concourse of Candidates, or form ]jart of Courses 
of Instruction subserving other purposes at llie same 
time. As regards the latter point, everything will be 
done both in the arrangement of tJu' Text Hooks, aiid 
in the organization of the classes, for enabling Students 
whoso Pursuits are ultimately divergent, to learn to- 
gether what they want in common. ' 

’2ndlys So great is the importance of inducing the 
industrial classes to establish their Knowledge, what- 
ever it may be, on a broad and sound scientific basis, 
that it will be advisable to require that every Candidate 
for a Subject Examination, should first pass an Exami- 
nation in the Standard Course of General Scientific 
Foundation, unless he can show by the j)ossession of a 
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Trade * Certificate or otherwise, tliat he has already 
passed ?hie/^) By this precaution if the Student takes 
up only one Suhi'jcl, it will not he too isolated in his 
mind, and if ho take.^ up two or more Subjects, there 
will always he a common basis to connect as well as 
•sii]>})ort them.- ft \vill probably be convenient to have 
Major and Minor Subject hlxaminations, and only to 
, refpiire of Minor Candidaies that they should possess 
a Gra^ie I of* General Scientific Foundation, whilst a 
Major Gandklate will be rev^uired to possess a Grade 2, 
either of tlio whole, or at all events of the first 
Division. 

The following are a few examples selected to illus- 
trate the sort of easy Subjects for which it may be 
expedient to offer Minor Certificates.(^) As a general 
ruhj if a given Subject cannot well be understood 
without the ])revious knowledge of some other one, 
that Preparatory Subject must be taken first, in addi- 
tion to the indispensable G-rade 1 of G. S. F.(®) 

a , — Gfrado 2 of Chemistry, or any other department of the 
Elementary Division of the Standard Course, suited for being useful 
by ilsolf, or for serving as preparation to any of the subjects indi- 
cated under the following ^ 'adingo - 

h.- - A Subje«i, Group of {Subjects or Department, selected from the 

(1) Tlie rule of an obligatory ''.ral Scientific Foimdation, which will 

be Been to prevail (XjMallyin refena-^c to Category B Students, m on a 
small scale a ineasun' analogous to lliat whiqh lias been ado])tcd with 
such |ood results by t-u. London University, in instituting its Matricula- 
tion Examination. ^ 

(2) It must always be romemhered that the selection is to bo strictly 
gowa-ned by the "nature of the calling in view, or to quote the advice 
given iy the Bishop of Exeter in distrihuting prizes to the Evening 
Classes at Bristol ' Oct. 8, 1S72, the Students should “(‘boose some 
‘Wstudy which in some way or other would bo bound up with their own 
“ occupation, and that they would constantly come across in the work 
“ tliiy had to do.” 

(Si) Those inifials will be frequently used for convenience sake in lieu of 
the, lengthy (expression “ General Scientific Foundation.” 
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Applied DiviHion of Grade 2 of the Standard Course. Tl^e general 
rule given above, will frequently apply to subjects of thfs descrip- 
tion. Thus for example, any Department of an essentially 
chemical character, must* be preceded by a Grade 2 of Inorganic or 
Organic Chemistry, or of both. 

c. — A portion selected either from the Junior or from the jVdvanced 
Cyclopaedia, and embracing the history of a single material (say 
Silk), or the account of some Technical Pr<K*x‘SS, uscfiii to many, 
though not of sufficient magnitude to constitute a trade by itself. 
The above rule respecting Introductory or Preparatory Subjects, 
must not be foigotten ; many subjects will succeed best if preceded 
by a double introduction, supplied by h as well as a. 

d. — Me(Uianism, as taught by some popular Worh suited to serve 
as Text Book.(l) This Subject and others of an analogous kind, 
should be preceded by Grade 2 of the part of Mechanical Physics 
relating to the Mechanical Powers. 

e. — Chkomatics, as defined in the previous Chapter, Sections 
2 and 4. To be preceded by Grade 2 of the part of Chemical 
Physics relating to Light. 

/. — Metallurgy. To be jireceded by Grade 2 of Inorganic 
Chemistry, of which it must adopt thd level .(2) 

g. — Commercial Arithmetic and Book-keeping. 

h. — Grade 2 of Mensuration, as explained in Section 4 of the 
preceding Chapter, taking as Text Book Todbunter’s ‘ Mensuration 
for Beginners.’ 

i. — An analogous Grade of either Geometry, Algebra, or Trigo- 
nometry, taking as Text Books appropriate portions of the re- 
spective Handbooks - for Beginners,” by Todhunter. 

Most of the foregoing Subjects may be rendered 
suitable for Major Students, by simply raising the 
Foundation and all additional knowledge of a pre- 
paratory cliaracter, one Grade, and taking the Technical 
Knowled^ge from the Advanced,” instead of from'^tho 
Junior Cyclopaedia.” 

Many other Subjects will suggest themselves, either 

( 1 ) The small book by Thomas Tate, entitled the ‘Elements ^of 
Mechanism,' a^ipears to be suitable for a Minor Candidate, whilst a Major 
Candidate would take the work of the same title by T. M. Goodevc, M.A. 

( 2 ) Candidates for higher Grades would bo referred 'to the School of 
Mines. 
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Trade * Certificate or otherwise, tliat he has already 
passed ?hie/^) By this precaution if the Student takes 
up only one Suhi'jcl, it will not he too isolated in his 
mind, and if ho take.^ up two or more Subjects, there 
will always he a common basis to connect as well as 
•sii]>})ort them.- ft \vill probably be convenient to have 
Major and Minor Subject hlxaminations, and only to 
, refpiire of Minor Candidaies that they should possess 
a Gra^ie I of* General Scientific Foundation, whilst a 
Major Gandklate will be rev^uired to possess a Grade 2, 
either of tlio whole, or at all events of the first 
Division. 

The following are a few examples selected to illus- 
trate the sort of easy Subjects for which it may be 
expedient to offer Minor Certificates.(^) As a general 
ruhj if a given Subject cannot well be understood 
without the ])revious knowledge of some other one, 
that Preparatory Subject must be taken first, in addi- 
tion to the indispensable G-rade 1 of G. S. F.(®) 

a , — Gfrado 2 of Chemistry, or any other department of the 
Elementary Division of the Standard Course, suited for being useful 
by ilsolf, or for serving as preparation to any of the subjects indi- 
cated under the following ^ 'adingo - 

h.- - A Subje«i, Group of {Subjects or Department, selected from the 

(1) Tlie rule of an obligatory ''.ral Scientific Foimdation, which will 

be Been to prevail (XjMallyin refena-^c to Category B Students, m on a 
small scale a ineasun' analogous to lliat whiqh lias been ado])tcd with 
such |ood results by t-u. London University, in instituting its Matricula- 
tion Examination. ^ 

(2) It must always be romemhered that the selection is to bo strictly 
gowa-ned by the "nature of the calling in view, or to quote the advice 
given iy the Bishop of Exeter in distrihuting prizes to the Evening 
Classes at Bristol ' Oct. 8, 1S72, the Students should “(‘boose some 
‘Wstudy which in some way or other would bo bound up with their own 
“ occupation, and that they would constantly come across in the work 
“ tliiy had to do.” 

(Si) Those inifials will be frequently used for convenience sake in lieu of 
the, lengthy (expression “ General Scientific Foundation.” 
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Applied DiviHion of Grade 2 of the Standard Course. Tl^e general 
rule given above, will frequently apply to subjects of thfs descrip- 
tion. Thus for example, any Department of an essentially 
chemical character, must* be preceded by a Grade 2 of Inorganic or 
Organic Chemistry, or of both. 

c. — A portion selected either from the Junior or from the jVdvanced 
Cyclopaedia, and embracing the history of a single material (say 
Silk), or the account of some Technical Pr<K*x‘SS, uscfiii to many, 
though not of sufficient magnitude to constitute a trade by itself. 
The above rule respecting Introductory or Preparatory Subjects, 
must not be foigotten ; many subjects will succeed best if preceded 
by a double introduction, supplied by h as well as a. 

d. — Me(Uianism, as taught by some popular Worh suited to serve 
as Text Book.(l) This Subject and others of an analogous kind, 
should be preceded by Grade 2 of the part of Mechanical Physics 
relating to the Mechanical Powers. 

e. — Chkomatics, as defined in the previous Chapter, Sections 
2 and 4. To be preceded by Grade 2 of the part of Chemical 
Physics relating to Light. 

/. — Metallurgy. To be jireceded by Grade 2 of Inorganic 
Chemistry, of which it must adopt thd level .(2) 

g. — Commercial Arithmetic and Book-keeping. 

h. — Grade 2 of Mensuration, as explained in Section 4 of the 
preceding Chapter, taking as Text Book Todbunter’s ‘ Mensuration 
for Beginners.’ 

i. — An analogous Grade of either Geometry, Algebra, or Trigo- 
nometry, taking as Text Books appropriate portions of the re- 
spective Handbooks - for Beginners,” by Todhunter. 

Most of the foregoing Subjects may be rendered 
suitable for Major Students, by simply raising the 
Foundation and all additional knowledge of a pre- 
paratory cliaracter, one Grade, and taking the Technical 
Knowled^ge from the Advanced,” instead of from'^tho 
Junior Cyclopaedia.” 

Many other Subjects will suggest themselves, either 

( 1 ) The small book by Thomas Tate, entitled the ‘Elements ^of 
Mechanism,' a^ipears to be suitable for a Minor Candidate, whilst a Major 
Candidate would take the work of the same title by T. M. Goodevc, M.A. 

( 2 ) Candidates for higher Grades would bo referred 'to the School of 
Mines. 
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by fbcMight of Science, have led to far w )re sanguine 
antici^tions of tlie acliievements of a Central Uni- 
versity than arc T cely ever to be realized, lo^say nothing 
of realizing then at 3 first onset. Prudent begin- 
nings ivill best sev r’* permanent success. The first 
• operations must iiecessaidly be, moie or Ins'-" tentative, 
and fts the tide of nnblic opinion will be much influenced 
by their results, a careful selection must ileleriiiine, even 
in Cat(igory P, tl)C Standard Trades that most deserve 
an honourable preference for the inauguration of the 
System. But at tlie same time v'e must faithfully ob- 
serve the principle of thoughtfully ijlaiining from the 
beginning, the scheme of future develo})ments, in order 
that each of these in its due season may spontaneously 
take its place in the symmetrical growtli of the System. 
For this purpose the iiifinitelj^ diversified and more or 
less urgent demands for intellectual furtherance 0]i the 
]Kirt of the various Industrial and Commercial Occu- 
pations, must be scrutinized and classified, and a propter 
])rovision appointed for each. To accomplish this defi- 
nitively must be reserved (ui the Inatriutional Board 
of tlui proposed Central Technical University, but any 
data tending to bualr tlu ground for so laborious a 
task, will doubtless prove acceptable, and may serve in 
the meantime to inspire confidence in the practical 
working of the System, ’t is for suptdying such data 
that? the. ])resen 1 Chapter will be mainly devoted to a 
review of the Industri: ^ liange from the shuidpoint of 
the ])roposed* University. Such however has been the 
rapid progress of civilization within the present cen- 
tury, and sucii in consequence the luxuriant growth 
of our wants, and of the efforts to meet them, that to^ 
attempt anything like an exhaustive review, even of 
those Industries which are of a comparatively perma- 
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nent and well-defined character, .would . be tedious' and 
confusing. The Analyses of a few EepresentatiVe Occu- 
pations, or groups of Occupations, will produce clearer 
impressions, aiid afford better guidance for a judicious 
selection of those to which, as above stated, wq should 
first offer a hel])ing hand. As the educational ma- 
chinery of the Central Technical University becomes 
perfected, and public confidence in its management 
becomes confirmed, the sphere of its operations will 
acquire spontaneous extension. 

The plan will be adopted of interweaving with the 
special remarks suggested by the requirements of each 
Trade or Group of Trades, such general observations' 
as are prompted by the occasion. They will thus bo 
better understood, and seem less formal than if collected 
by themselves. ^ 

Wlierever practicable, the Article will be concluded 
with a condensed Summary showing approximately at 
a glance the leading attainments and sources of in- 
struction proposed for the respective Candidates for 
a Minor Certificate, for a Major Certificate, and where 
there is occasion, for a Diploma of Excellence. 

The outlines of Courses of Studies thus given, are 
but suggestive and provisional, forming -at the best 
only an imperfect sketch to be completed in detail by 
the official Curricula or Syllabuses, whilst* the degree of 
comprehensiveness and standard of difficulty oi the re- 
spective Examinations, will be further defined and made 
patent by the permanent Examination Questionaries of 
which the plan has been explained. All selections and 
apportionments of matter can be carried into effect with 
comparative ease, through the use of these Syllabuses 
and Questionaries, which will serve to the Students as 
guiding threads through the Labyrinth of Knowledge. 
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Order of Trades and Occupations. 

“After various trials, I have been induced to ado})t 
the plan of taking first a few higldy scientific Indus- 
tries,. forming convenient types for comparison, and 
favouring the discussion of various difficulties to be 
‘ overcome ; and then to pursue the order suggested by 
the Syllabus of the Second or A})] died Division of 
General Scientific Foundation given in Chapter IV., 
Section 1. 


Order in which the Attainments loill he Considered. 

The order of the remarks * concerning the various 
instructional requirements of each Trade, will as far as 
practicable be that indicated by the following six 
Questions, which the persons entrusted with preparing 
tlie Official Curricula will be supposed to ask them- 
selves. 


Preparatory Knowledge. 

a . — What Grades of General Scientific Founda- 
tion, ought the Students of different degrees in the 
Trade under coi.sideration, +o possess? 

As previously stated, no Certificate of Competency 
in any Trade or Subject dl be granted to a Candidate, 
ev^ 3 n for a Minor Certificate, who does not show proof 
at the Examination, of satisfactorily possessing at least 
the minimum of General Scientific Knowledge de- 
scribed as Grade 1 of this Collective Range. Major^ 
Cahdidates .will mostly be required to possess Grade 2, 
and Candidates for a Diploma of Exce^yence, Grade 3. 
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ft. — What Special Scientific or Mathematical 
Prepakation is required for understanding the Tech- 
nology of the Trade jinder consideration ? 

It will he found that in many cases this object will 
he best met by pushing forward one (Irade .beyond 
the rest of tlic General Scientific Foundation, eitlier** 
tlie whole or a part of (fiiemistry, or some branch of 
Pliysics, or some l)e])artment of the Second Division 
whicli is specially devised for su])plying links l)etween 
Facts and iV])plications, Principles and Practice. In 
some cases however, Supplementary Scientific Sid»- 
jocts, such as Mechanism or Metallurgy, will be indi- 
catc'd, and more frequently Mathematical ones, such as 
Mensuration or Advanced Arithmetic. 

e. — What AirriBTic Abilities arc required by the 
d'rade under consideratiori ? 

As far as Drawing is concerned, the answer to this 
question may be reduced to a general rule, which 
except as regards Occupations in which artistic at- 
tainments have a prominent part to perform, may 
almost disj)Cnso with adverting to them in the Trades’ 
Analyses, viz, /—Every Minor Candidate whose Tivade 
requires that he should work from a drawii Pattern or 
Design, should sufficiently understand Di'aWings to do 
so,(D jEud every Major Candidate of such Trade should 
be competent to draw a Pattern suited for l)eing worked 
from. — Eespecting Candidates for a Diploma of Excel- 
lence, it is nut easy to frame a rule. There are for 
instance, Artistic Industries in which a* person com- 
petent through superior mental abilities and refined 
taste to direct others, need not be so clever at perfonq- 

(1) See No. 1 of the five stages of artistic ability dcscril)cd in Section 4 

of the preceding Chapter. ‘ 

(2) See No. 2 of tho^steges above referred to. 
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ing certain parts of * manual w )rk, as sonui of liis 
sflbordi\ites. 

It must 1)C borno ]v mind tliat i/idependently of the 
amount of Ari inlicn nt to the several Trades, it is 
pro'poseij to favom any biytlier artist 1 / proficiency of a 
^n'aeiical tcndenr‘\\ anl ospecjaHy to foster the develop- 
ment ol‘ iiiventi\e genius, taking advaiitag(‘ of tlie 
facilities offeinul (ur that ]) .ij>oSC by the S}ste’u of Art 
Instruct^ion centred ui rfoutli Kensington. 

AirnsTio J^j^art from Artistic Abilities, will 

not u]ifre(pn‘ntly be prescribed. Its importance and 
tlie best means for ils promotion have been sufficicnlly 
ad\erted to in Section 4 of the preceding Chapter, to 
which reference may also be made respecting Cnuo- 
MATics, rir the Lav b of (tjLOCK, that will be occasionally 
mentioned in the Analyses of Trades whose connection 
with Alt rests ratlu'r on Harmony of Colour than on 
Eliga.nce of Hesigm 


Technical Knowledge. 

d. — 47hat useful iubight into the Eesourcfs of the 
Trade under consideia ion, can In appropriately con- 
veyed in a Scientific review of tiie Shop, Atelier, or 
Factor), embracing its (Jonbtruction, its special adapta- 
tions of ^Motive Poweiv ii.-^ Appliances and Tools of 
ever}^kind, and C' ^ ecially the Materials emjfioyed ? 

It has often been urge : s an objection to any com- 
prehensive plan of Technical Instruction, that many 
Indust I’ies can only be carried on with an amount of 
extensive as wen as expensive paraphernalia, which it 
would be neither practicable nor desirable to slio^ in • 
actu&l operation in an educational Institution. But it 
must be remembered that our future Professors, in 
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describing tlie appliances and processes proper to each 
Manufacturing Art, will not have to deal witn pupils 
altogether ignorant thereof. Even the Minor Students 
may be expected to have passed through an ordinary 
Apprenticeship, and to be competent to understand 
Models and Diagrams; and indeed, what they wib 
chiefly want to know, will not be how things are done, 
but the rationale of so doing them, in order that as 
Journeymen they may do justice to the means placed at 
their disposal, and as Masters they may improve on 
them. 

e . — What practical information can be imparted in a 
scientific, or in some cases in an artistic review of the 
Processes or Operations, and Products or Results of 
the Trade under consideration, or of the Articles dealt 
in, if it is a Commercial Trade ? 

Though Appliances and Processes are here separated 
under distinct Headings, they will frequently be united 
ill the Suggestive Curricula. In fact many cases will 
occur in which the Teel mologi cal Professor will find it 
preferable to unite in the same discourse, the description 
of a particular part of an Establishment,, and the ex- 
planation of the particular Process carried on there. 

Here may be mentioned as a rule cmbiTtcing this and « 
the preceding question, that a Candidate for a Major 
Certificate will be exjiccted to possess "a sound know- 
ledge of all the available resources and processes lof his 
Trade, and more or less of each branch of his Trade if 
it should be a complex one. The Minor Candidate on 
the contrary, need not generally speaking go beyond 
the ordinary resources and processes of his Trade, and 
if it should be a complex one, he may be allowed* to 
take a Certificate of Competency in one^ main branch 
only. A knowledge of the other branches may be left 
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to hef acquired, tested, aud certified subsequently, for 
\^hich Encouragement will be afforded by Additional 
or SuPPLEMENTAHY ( buriTFICATES/^) 

f, — Wliat i.yOidental information and advice 
should be given in reference to tlie Trade under con- 
V si deration ? 

Under 'this heading are intended to be included tlu^ 
following and kindred to])ics The History and pros- 
])ects of the Trade, and its variations under local in- 
ihiences. Suhsi.itntes and makeshifts available for 
eniergeiK i('s. — The Tlygicne of tin.- Tiude, and eon- 
sid(nutions connected with it. 

llecapibildtioii. 

Preparatory Knowledge.(2) 

« 

(/.— (ieneral i^cienlifio* Foundation. 

Further Seicnt.ifie Preparation. 

(\ — Artisi le Pn'])ai a rion. 

Technical Knowledge. 

d, — Pevievv of Plant and Materials. 

e. — Review of Pie. ^'l.-scs. 

, f, -Tncidoital information and advice. 

The terms Junior, Advanced, and Full Tecii- 
NOLOOY, will he used for designating the Technical 
Knowledge (concerning any given Trade respectively 

(1) Additional Certifi^ates^Drill ' ■ be awarded to Tradesmen who add 
to their regular calUiig other occupations of a kindred nature. 

(2) 'The division into Preparatory and Technical mnst not bo taken in 
too stneA ji sense. Artistic, and sometimes other Studios, classed as Pre- 
paratory, may have u) be pursiiod during the whole of th(' Technical 
Studies, and on the other hand, iinuer Technical Knowledge wiik^w in- 
clude^ by way of Introduction, various Subjects of a preparatory naturo • 
susceptible of btaiig with advantage Ry)ecially ada])ted, and as it were 
moulded to the ludusl.ry which requires tliem. 


T 



274 INTEOBUCTOEY CONSIBEEATIONS. [Chap. V. 

required by Students of tlie Minor, Major, and Superior 
Degrees. 

Sources of luformation. 

a.a) — For Grades 1 and 2 of General k^cientific Foun- 
dation, tlie Books used will be tlio respective S'rANDAun 
(/OliRSKR brought out l)y the University in a lecture 
form, and in Parts well illustrated for the convenience 
of Students. — For Grade 3, till a. Standard Course can 
be prepared, use will be made of tlie Books or ])arts 
of Books to be indicated by the SYJ.Lj\nns on Bekkr- 
KNCK described in the third Section of Chaplcr IV. 
(p. 204).(2) 

/j . — The foregoing sources will be utilized as far as 
available. — In the case of Mechanism, M(4allurgy, 
Mensuration, &c., recourse may be had to such Books 
as those of Lists G and 7, p. 224. — The Techiiical 
Ibindbooks and Manuals forming resjiectivcly th(‘- 
Student’s l^dition of the Junior and Advanced Cyclo- 
piedia, will as explained, include in their Introductory 
Portion, all Pieparatory Knowledge of which the mode 
ot treatiiKUit should vary according to the Industry to 
which it is applied. 

c . — Freehand and Mechanical Drawing, Modelling, 
and the like, will be mostly acquired at Art (dasses 
connected with South Kensington, unless Artistic 
should be so blended with Technical performance, as 
to render the Technical Class or the Atelier a- more 
suitable^ source of instruction. Artistic Taste in form, 
colour, or subject, will be obtained from sucli publica- 
tions as those given in List 8, p. 225. 

(1) Sec above, the heads of information referred to under tliis, and each 
of tly" following letters. 

( 2 ) Books available for the preparation of the Syllabus arc suggested 
by List 8, p. 205 ; Books for Grade 4 by List 4, p. 210 ; and Bo^s for 
Grade 5 by List 5, p 215. 
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For cLe, and /, tliat in to say, for tlio wljolo of tim 
Tccliiiical Knowledge, the respective Handbooks and 
Manuals will as a lule be th(‘. olliciri Text Books, viz. : 
— for Minor bUudents, tliii Handbooks ; for Major 
Students, - the Manaals, with the omission of certain 
Notes, Appendiec's, and otlier Beserved Matter; for 
Su])eiior Students, the Manuals to their full extent, 
supplemented in many insiances by references tu Special 
Works of an exhaustive character. 


SECTION 2.-SELECT EXAMPLES OF CHEMICAL 
TRADES. 


Tni^: DYKiu 

Few o[‘ the familiar iVades combine with Manual 
Lal^ouVj so o])vious a nrccr aty for extensive and mul- 
tifarious Ohomical Knowledge, as that of the Dyer; 
hence the choice commonly ma<lc of it to exemplify a 
Scientific Trade ; nor could a more (*onvenicot starting- 
point be selected for oui Analytical Review. Following 
the Order of Quesiie!,-, inciii.ited in the foregoing 
Section, we arfive at the following conclusioiis.(^) 

— Gr^ade 1 of the ' Oeneral Scientific Foun- 
dation,” Elemental y and^Appiied, may suffice for the 
Journ^ inaji Dyer, .nd Grade 2 for the Master Dyer ; 
but we have further to coa her that thfe Dyeing Trade 
is one of those in which the positions of Managing 

(1) Uein.-irks Trade or Group of Trades will hold 

good^for all similar cases. Hence the amount of these rcanarbs ^ be 
found to de crease -very considerably as we proceed. ^ 

(2) Tte division of the subject into distinct headings is fully carried 
ont in the present llistancc, in order to give a clear idea of the proposed 
routine of analysis. It will subse^ently be dropped. 

’ T 2 
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Directors or Foremen of large Works, generally demand, 
and sometimes recom])cnse scientific attainments of a 
very liigli order. ' Tins is accordingly a case for insti- 
tuting a “ Diploma of Excellence,” tlie Candidates for 
wliicli may reasonably be expected to master Grade 3 
of tliat Science of Daily Life, which besides benefiting 
themselves, will so much strciigtben tlieir hands for 
benefiting every one in their employ. 

h . — Respecting Further Scientific Freparation,” it 
must be remembered that Preparatory Knowledge of a 
nature to vary according to its application, will be 
mostly associated with the Technical Knowledge in tlic 
Cyclopredias. This applies to the Physical Knowledge 
of the properties of Steam as a Heating Agent, and 
also to the portion of the Study of Liglit bearing on 
Chromatics. The case is different with Chemistry, of 
which a Special preparatory Study will bo necessaiy ; 
the Minor Candidate pushing forward tliis part of his 
Foundation to Grade 2, and the Major Candidate to 
Grade 3.<P They should do the same with the Depart- 
ment of Applied Knowledge (Second Division of the 


( 1 ) Tlio lollowiiig is an Ahstracf of the evklciicc Knppli(;d some time 
since by fi \ery ink'Uigcnl London ]^yer 

The ApprcHticGs, a« a rule, liave no preliminary scientific training; 
learn by experimenting on tlie goods of the Customer, mucli to the 
disgust of the latter. It is not an nniisnal occun-ence for Apprentices, 
and even Journeymen, to mix Acids and Alkalies together, in ignorance 
bf'tlicir neutralizing properties.— The wast(i of drugs by carelessness and 
ignorance, is enonnons.” As an example of tlie way in wlii(di this 
occurs, may. Ix; dtcjd the leaving out of stoppers of jars (Containing 
Anmnmfti or Hydrochloric Acid, tlirough ignorance of their being aqueous 
solutions of Cases. 

Striking instances of the results of ignorance of Chemistry in the Dyeing 
Ttgdti; are afforded by the stateraemt of the Dewsbury Chamber of Com- 
merce, tliattlirough this cause, Woollen Fabrics are oftfimes spoilt in the 
dyeing, and by the fact related by Mr. Bennocli, of lai^e qiiantitijSs of Silk 
sent by our Manufacturers to tho C<|utinent at a heavy expense, to be 
dyed and then brought back again. 
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' Standard Course), relating to Textile Materials and 
Fabrics, unless it should be found ])refcrable to include 
all that a Dyer should know of tl^eso matters in the 
Handbook and. Manual of tlic Trade. — The Candidate 
tor a Diploma of Fxcellence should possess Grade 4 of 
Chemistry. 

c.--As regards “ Artistic Preparation,” nothing need 
^l)e included in tlie training of the Dye^’, beyond a 
certain knowledge of Chromatics, slight in the Minor, 
rather more .considerable in the Major Degree, and 
which should be com})rised in (he Handbook and 
Manual of the Trade.d^ We must indeed bear in mind 
ihat our Technical Instruction, in order to become 
poj nlar among Artisans, and to disarm prejudice 
among their Fm})loycrs, must strictly a\a)id consuming 
any unnecessary amount of time* and expense, and steer 
clear e\’erything that might be construed into am- 
bil.ion or [ii-etence, lc(‘^‘|)ing to a safe channel, straiglit 
and short. Accordingly we should trouble as little as 
])ossiblo tlie Candidate for a Certificate of Journeyman 
Dyer with obligatory artistic attainments. The Master 
Dyer himself miglit be let off with a general insight 
into the ap})licationh tla Theory of Colour to his 
‘ Trade, and as* Pattern Designing is a distinct business, 
even the Director or Foi’eman of Dye Works imglit 
obtain a^Diploma of E>.c lb iicc_, without any furtW 
artistif; training than might lie necessary to keep him 
from giving any grievou. ». fence to the intelligent eye, 
in his attemptsHo please the eye of fashion.(^> f 

(1) Sc(' the hcaUii Art Taste” Chapter IV., Section 4. Among 

thofmany branches of Technological Nomenclature, concerning it 

will be the duty of the pro])Osed University to establish and maiiittfrlii a 
clear and methodical understanding, aided by a classified collection of 
Standard PattcriiFf, is the nomenclature of CoLOUiiB. 

(2) The blocks prepared for carrying out a beautiful design in well 
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d. — Having disposed of the three headings of “ Pre- 
])aratory Knowledge,” we proceed to consider the first 
1 leading of ‘‘ Teclmir*al Knowledge,” viz.: tlie “Review 
of Plant and Materials,” or in other words of the Dye- 
Honse and its contents. As the Junior and Advanced 
Cyclopaedias (Artisaiis edition), or in other words as 
the ollicial Ilandfiook and Manual are to be respectively 
the Text Books for the Minor and Major Studies in 
this as in other 'iVades, it is to the ])crsons charged 
with pi’eparing tliose iinjwrtant rej'iertories of infor- 
inatioii for the guidance of the instrnctoi's, as well as 
for the use of the instructed, that tlue following and 
all similar pieces of advice must be considered to be 
addressed. 

The more we enter into the task of Teclinieal In- 
struction, the more we become convinced of the iieces- 
sity of proceeding with cautious discrimination in any 
endeavour to eftect real and durable improvement. — 
Let us lake first the case of the intelligent young 
Artisan who having completed Ids Aj)prenticeship, 
and possessing a tolerably good Scientific Foundation, 
corner to us to get his knowledge up to the required 
standard, and then to ]>ass his examination and take his 
fjertificate of Competency , as Journeyman Dyer. — 
Nothing can be better calculated to enhance what may 
l)6*called his imrkitKj value, than to review in succession, 
finder the light of Science, the contrivances afid ap- 
pliances' of a Dyeing Establishment, togetlier with the 
Fabrics commonly dyed, and the Drugs ‘Commonly used 
in dyeing them. We may to a certain extent make 
him acquainted with appliances and materials not com- 

V ' 

assorted shades of tlio same (roloiir, once fell into the hands of an ignorant 
Calico Printer who, to please the gandy taste of his cifttomcrs, spoilt^the 
whole by ilfsing different colours instead of different shades. 
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monly ysed, but wliich he may come across in some of 
the larger or more advan(*ecl establishments ; but we 
must remember tliat it is from the Master that improve- 
ment in these 'matters, as well as in processes, should 
chiefly emanate, a ad t1)al. he would probably not think 
the icorkmj value uf a Journeyman increased by a 
dissatisfied and reforming spirit, however well founded 
it might be on scientific [principles. Acoordiiigly our 
anxiety will be to make our Candidate understand the 
nature, pur}X)se, and inteliigcnt use of things as they 
are, rather than as they ought to i)e, and to teach him 
how to work well and be coiitonted even under diffi- 
culties.— Not so with tlie advanced Journeyman who 
comes up to us tliat we may raise his knowledge to the 
iMajor Standard, and give him^a Certificate of Master- 
ship. As Master, his duty, not only towards himself 
and those who may depend on him, but also towards 
his Country, will be +o sirive according to his means, 
that his establishment may do honour to him; whicli 
if each individual Dyer were to do, the aggregate 
Trade could not fail to be an lionour to our National 
Industry 

All this aj)p]ies, a jortlori, to the higher votaries off 
the Dyeing Art, who may a'^pire to Diplomas of Excel- 
lence, and fiot^iing in the way^ of instructional advan- 
tages wijl 1)6 spai’ed at. i.lic University, in order do 
enhance dheir fuiure influence among the industritil 
community. 

(1) According t(f tlio sour(;e above quoted, a Model Dye-h6uho” is 
somewiiat sneered at in the Trade. Some pin tlie^r faith on make-shift 
contrivances, and g’ y in the ingenuity with whicli they succeed under 
diipdvantages. But the most mer torious way of conquering disadvan- 
tages is to make them cease to exist, and the best way to save a"*Model 
Dyo-bouse from being a conspicuous object of remark, k to make it 
succeed and inddtic imitation, till efl&ciency and order become the general 
rule, and working " anyhow the exception. 
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e . — Tlie “Keview of l^rocesscn'’ adds to tlie fore- 
goiijg coiLsideratioim aiiotlier motive for cautious in- 
structions. J allude, to tlie jealousy with which com- 
munities or firms guard their “ Trade Secrets,”' — secrets 
sometimes scaix'cly worth guarding, hut at other times 
really forming the main stay of individual or local 
prospci'ity, and with which in the latter case, it must 
]iot he su])posed for a momeni, that our scienlific propa- 
ganda is intended to inteifere. 

/. — The Dyer’s Trade is suggestive as ]’egards “ Inci- 
dental information and Advice,” no less than as regards 
the previous headings. Tlie History of the origin and 
progress of the Art of Dyeing, Irorn tlie days of Joseph’s 
Coat of many Colours to the days of the glory of Coal 
Tar, may he made instructive as well as interestijjg, 
hut only for Students sufliciently advanced to under- 
stand the technical terms necessaialy involved. Foi* 
those of the Up})er Grades it should he treated as 
introductory matter, hut the reverse fbr Beginners. 
Both should he taught to argue the jirospects of the 
future IVom the experieii(,*e of the past, and to deduce 
Irom ihe History of Dyeiifg, - a conviction that the 
permanent success of this important Industrial Art, 
depends on develojiing to the Tidiest extent the tutelary 
influence of Science over Lahour. ^ 

It is jiarticularly when Industiy labours under diffi- 
culties, that the helping hand of Science ^’s hnost 
welcome , and it is in this sense that must he inter- 
preted the insertion among the subjects' for consider- 
ation, of substitutes and makeshifts available for 
emergencies.” 

A^egards Hygiene,” there are few Occupations 
that have licrt in this directioi^ some weak pmnts 
claiming scientific surveillance. — Among those which 
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occasionally give tlic Dyer opportuiiilies for exercising 
fiis intelligence and his knowledge, are the following: - 

A Warm Atm 'S])hcre laden witji Steam. Transition 
from it 1o Cold Air. Inf'amiuahility of Benzole, Spirits 
of Turpentine, l^oisonous nature of some of the 
.Articles,us(‘(l, of \\hicli the injurious effects may assume 
till Isjiiii of Blood-jioisoning when they ahsorlied 
through a wound or an abrasion: of Misorptioii 
througli the skin, wliich might produce serious conse- 
(]uenc( s if the hands and arms were immersed for some 
time in certain solutions ; of inliidation of deleterious 
vapours, or of 'injury tli rough incautious handling, as 
oF Sulphuric Acid and other acrid compounds ; to say 
n >thing of (UTors througli sheer ignorance, which it 
may he hoped will soon be anecdotes of the past. — 
Among the noxious Articles tliat might be mentioned, 
are stiveral Metallic Comjiounds that are becoming h^ss 
T!S('J tlian formerly, but am amjdy made up for as 
regaials danger, by Aniline and its ])roducts.^d) To the 
chance, of being poisoned, is added that of being blown 
up; for though Bicric Acid is fortunate^v not used in 
the form of Picrate of Potassa, of warlike fiwiie, there 
is a Morone Dye, i ’>f.;tassie Isoj'ui'purate) so explosive, 
that lo ])reveot accident one must constantly kee]) it in 
a moist condiy'on. 

All yds is said, not thut it should be supposed for 
a moment that ; Dye-liouse is necessarily a dangerous 
place; (an intelligent -*ber has been heard k) say that 
the greatest Tinnoyance he found there was simply the 
smell of Safflower) — but in order to show what a differ- 
ence it may make whether the Artisan who works there 
is neglectful and ignorant, or well trained and a Chemist 

(1) In the preparation of one of tho most l)eautifuf of these, Magenta, 
^it is anfortunah'ly found economiciil to adopt the Arsenic Acid process. 
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Dyeing forms, with tlie operations wliicli prepare 
and complete its results, a compact group round which 
generally arrange themselves several minor ])rocesses 
requiring similar knowledge and similar- conveniences, 
such as Cleaning, Scouring, and Calendering. We are 
here reminded of the ])lan mentioned in tlie preceding 
Section, of allowing a Minor Candidate to obtain at 
first a Certificate in one main branch of a Trade, and to 
try subsequently for Supplementary Certificates ; but 
the ])resent is not so strong a case as will eccur in the 
Leather-] )roducing Trades. 


Suvwiavif, 

Explanatory Remarks. 

A lew exjdanatory remarks on this Summaiy, may 
sci’ve at the same time to explaii) many others on the 
same principle which will occur in the sequel of this 
Chapter. 

— The main object is to sum U]) the results arrived 
at in the preceding analytical enquiry as to the instruc- 
tional requb’cnieiiLS of the Trade in qiK'stion ; thus 
sLipjdying approximate and suggestive outlines which 
may in some measure facilitate a fair and systematic 
apportionment of studies, and the ultimaW elaboration 
of the detailed official Examination Syllabuses. , * 

— Some of the Summaries will be more precise and 
complete, and others more vague and irjftperfect, and 
I have found it best not to attempt strict uniformity 
of plan,^^) but the Sources of Information will mostly be 

(1) Variety of form and expression may be rather acceptable than otiier- 
wisc to the person!? cliargcd witli preparing the dohnifive Schedules, 
Syllabuses, &c.twho will be able to select what seems fo answer best. 
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iiidlcaled, and llio order of suceesKion of tlie various 
ffttainments, as far as they ocein' will generally be as 
follows : — 


1. A wliolf' O' arse of Gr. B. F. (Cxencral Scientific 

JAwindati' s) of given Orad *. 

2. One or nioiv furthei’ portions of Pre])ara!ory Know- 

ledge, sele(‘ted frotu tlie IsleraenLary or Applied 
l)i\’ision of the Course next above the pre- 

C(‘di]ig. 

After (lieso. branches of knowFdgc for which the 
Standard (\)urses are to serve as Text Books, 
Sn])plenientary Studies will occasionally be 
indicaU'd, such as Mechanism, or Metallurgy, for 
wbicli s])ecial Text ]h)olvS are to be assigned by 
tlie Examination Syllabus. 

E More iVequeiitiy some branch of ‘‘Mathematical 
Studies" will occur, such as Mensuration, 
f). In many cases a certain stage of Art istic Ability will 
be noted, the Source of liwiruction I'eing indicated 
Ity Uic title of Art Crass, or the more compre- 
hensive one ‘ Art S'^tidies/^) 

T1 lose Krancdies of Freiiaratory Knowledge which 
demand a special a-.Eptation to certain Industries, 
will as ('^qdained,J»e ^•eckoned as Technical Know- 
lerlg’e, and included in the Introductory Portion 
of the resj^cctive F jidbooks and Maiuials, whilst 

(1 ) As previously explained tlu^ dnl Grade Course will, till ready, l>e 
re])liiee(l Ry gms^ ig ])uRlieatious, or parts thereof, indirated to the 
iitudent hy a “ Syllabus of Rofercucc.” 

(2) It must be remembered that though the foregoing are all ivekoned 
as iPreparatory Attainments, the acquisition of some, as for instance of 
maihciTuiiical and especially of artiitie Abilities, may have to be continued 
throughout the duration of the Technical Studies. 
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tlic Main Text of these will sii 2 ')ply the Student 
with the I'cgiihir Technology /d) » 

7. Tlioiigh as a rule tests of Manual Skill or Practical 
Ability will be reqiihed in all Trade Examinations 
in which they may be found feasible, they will 
only be noticed in the Summaries in cases where 
their mention seems particularly called for. The 
Source of instruction will not be indicated. It 
should be the place of A])|)renticesbij), but may 
have to be sought in the atelier of“ a Tecliuicfil 
College. 


Minor Examination. 

Guade 1 CoUKSE. AVhole range of G. S. E. (Geneiul 
Scientific Foundation) as explained in Chaj)ter IV. 
Section 1, 

Guade 2 Course. Chemistry, Inorganic and Organic.t^) 
llA NDROOK. (Introductory Portion.) Leading features 

of the following Subjects considered from the 
point of view of ihe Dyer : — Ih'oduction and Pro- 
perties of Steam as a Heating Agcmt, &c. Pa- 
tioiiale of Colours and Chromatic Taste. Peview 
of Mat( I’iaJs and Fabrics commonly dyed. 
Handbook (Main Text). Peview of Plant*; Materials, 

(1) It innfit be borne in mind in carrying out tlic j 3 l^poscd Scheme of 
Teclinical Instraction, tlial Pivparatory Knowledge of a miture to be 
included as bucL in tlie KStandard Courses, can thus be made to serVe for 
tlie j(Jint teaching of a large number of Students, and that there will be to 
some extent a corresponding saving of Power at tlie Examinations. On 
the contrary wliat is taught in a special form at a Technical Class, can 
only be addressed to a coni])arativoly small number, but then it will l)e 
exactly adapted to their wants, and they will always have it at their con- 
Ycnieuco in the Handbook or Manual intended to be their i)ermanent v(i<k 
mccum. t 

(2) Possibly it may be found desirable that the Student should boi-row 
from tho Applied Division of this Course, the general insight afforded 
there into the subject ol Eabrics and Clothing. 
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afid ProcessoB ordinarily cin|)lf)ycd. Select data 
(:OTicernin<i; tlio History, Kcsouvces, and ITygiei'O 
of the Trad‘,‘. 


Major Examination. 

7 V‘AT)K 2 Coui.'SK. AYhole range. 

xiiADE 1). CliLUiistry, Inorganic and Organic. 

Ianjial. TIk^ Knowledge, hotli introductory and tech- 
nical, jndicatcd above as being offered to Minor 
Students by the Ilandbooln will be so developed 
and extended in the Manual, as to cnibi’ace the 
scientific rationaln and ])j’actical management of 
the Trade in all its branches, including select 
information concerning foreign improvements, new 
irsourc('s, and hygienic iTieasures. 


Superior Examination. 

GuAnn 8. General Scientific Foundation, as sup- 
plied by the Pooks ir/Veated by tla^ Syllabus of 
Reference.’' 

Grade 4. Chend ^rv. — The special Examination Syl- 
labus ivill indicate the Book or Books most par- 
ticularly eligible. 

Manual (dufy supplemomed). Introductory and Tech- 
, nfcal Knowl(‘dge on the most comprehensive scale, 
including an aeou:^mtance with subsidiary and 
kindred Industries, and a large amount of hygienic, 
historical, and commercial inforniation. 
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TITE TANNER AND THE CURRTER.(l) 

We here come aerJASs a more strikioG^ example of a 
difficulty slightly touched upon in s})e?ikiDg of the 
Dyer, and which will be of frecpient recurrence ; that 
of accommodating the proposed system of Examhiations 
and Certificates to tlie varying forms, someiiraes simple 
and sometimes singularly mixed, which Ti'ades exhibit 
under local inlluenccs, or according to personal con- 
venience. Great m the diversity of processes and many 
are the stages through which Hides and Skins of 
different kinds become endless varieties of Leather, and 
it is not surprizing that among the occupatioiis involved, 
there should be some wliich under more or less definite 
names, claim to be considered as distinct trades. In 
such cases it would be premature to decide exactly whiit 
collateral occupations sliould be united with the main 
one in planning the Examinations and Certificates, a.nd 

(1) It will bo convojulint to inchidc under iliis title, the wbob; of tho 
loatli(!r-i)i’odiioiiig ]m)CCSRes briefly doscribod us follows l\v Miller ut 
p 818 of ins ‘ Eleniciits of Chemistry/ Part 111. 411i edition : — 

“ Eour principal processes arc in us(^ for tho prcpai'ation of leather. 
They consist of— 

“1. Titiinlnq . — This is employed for the thicker hinds of leather ; it is 
osscnti.'illy a prv>cebs for combining tlie astrjiigciit jirinciple of jilants 
with the hide. 

% Suvtdchiuff . — This operation is similar in its results to tanning, but 
is less laborious and hHlioiis ; it is performed upon the thinner, leathers 
or sl^ins, which arc often snbso(inently dyed, . 

“ 3. Tawiha , — This process is followed in preparing wliitc and black 
kid, principally for the glover: in this operation alum and common salt 
are worked with some oily matter into the skin. 

‘‘4. This process is used in the preparation of wash- 

leather. It consists essentially in combining some suitable fatty matter 
with the tejtiirc of the sq^tcr part of tho hide.” 

^The term “ currying ’’properly applies to the finishing stage of tanning ; 
but it may be also considered as including all operations in which dhe 
mechanical manipulation of the skin, plays as iinportaniF a part as its 
chemical treatment. 
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whaf should be taken sepi^rabdy ; but a few poinls ma , 
aft^once be establislied ; -- 

Istly. Pj’ovidL I ii“'i’e be jm material differeuee in 
the Preparatory ‘Kii vvicdge recjuired by the vaiious 
brandies of a ^ ^aTi})lcx Trade, it wiU be easy by an 
appropriate ai i <in.\ a-^nit ol +]u‘ Teclinical Knowledge 
in tlie ITandboik, to caiay out to any oxlent found 
doKarable, the ]-lau of al!''’'vhig Minor Par b'dates to 
take first a f^ertin-jate in only one main brandi of a 
Trade, and to ibllow it upl)y Suj)plementary Certificates 
in otlici* branches. 2nd]y. As a rule, Major Candidates 
will be required, to embince at once in their studies, rdl 
the bi'anches tliat belong to a common industrial stem, 
and have tlio same Preparatory Knowledge, but the 
])roduction of Leather may possibly be found to claim 
exerapbon from this rule, by ‘the variety of its pro- 
cesses and ])roducts. ^hxlly. As regards Candidates 
Ibr Diplomas of hixcellonce, they should not only be 
thorongldy acquainted witli all the branches of thei'r' 
own Trade or Profession, lint jxisscss a good knowledge 
of all those with which it is din g ily conne<ded. 

Pj •oceeding to the educational analysis of the Leather- 
])roducing Trades, notic'" that as j’cgards “ General 
Scientific Foundation,” the requirements are tlie same 
as in the Dyeing Trades, Ian that respecting “ Further 
Scientific IVephrition,” tho knowledge involved is less 
compj:•eh&nsi^ e. There is nothing equivalent to the 
facts concerning Decon>er cd Light which \ve have 
seen the Dyer jiorro wing from Physics, in order to graft 
on tlicm notions of Chromatic Taste. Nor do we find 
on examining the various forms of Tanning or Sumach- 
in^, Tawing, Chamoying, and the like, that tliev in- 
volve a knowledge of Chemistry comparable for depth 
and breadth to ^liat involved in thq, numberless details 
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of the modern Dyeing Trade. Accordingly, if found 
desirable for economy of time or similar reasons, some- 
thing might be subtracted from the chemical studies; 
otherwise I should prefer seeing them kept ii]) to the 
following standards, which may be considered as ‘tlie 
normal ones for all Trades in wbicli Chemistry has a 
leading part to perform; viz. — for Minor Students 
Grade 2 ; for Major Students Grade o ; for Superior 
Students (aspiring to a Diploma of Excellence) 
Grade 4. 

It might be well to pay special attention to tlie 
Zoology of the MainmaliM, as an introduction to tlie 
study of Hides and Skins. 

No “Artistic Preparation” is required; nor is there 
in the “Eeview of Plant and Materials,” or that of 
“ processes,” anything Id detain us. As regards “ Acces- 
sory Knowledge,” the History" of Tanning is perha])s 
less instructive than that of Dyeing, but enlivened with 
what may be called its ethnologipal aspects, it is not 
without interest for advanced Students. These will 
find matter for useful research in the peculiarly pre- 
jiared articles supplied by certain countries, and 
still moie so in various more or less new materials, 
both for being tanned and foi* tanning, for obtaining 
which commercial facilities now exist.l^^ As regards 
“Hygiene” the Tanning Trade is one of those few 
.wliich may be niade a subject of special congratulation ; 
at least -as firr as the reputed healthful influence of the 
Oak Bark Tanneries extends. 

The Trade in Leather, whether wholesale, or assum- 
ing the forms of Leather-cutting and Grindery, belongs 

(1) E.g. Kussia Leather, Shagreen, &c. ,, 

(2) Among tlie maha-ials foi being tanned, the introdnetion of the ?or- 
])oise Hide is ver.v BiiggestiYo of farther steps in thin direction. 
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to a Gfronp of Commercial Trades, remarks concerning 
Vhicli wii] be Found under the heading “Trades co*i- 
nec ted with Far ics .nd Clothing.# 


Sinn nr fry. 

Minor Examination. 

CiunE 1 Connsh Gr. S. F. 

(tKADe 2 Course. The whole of Chemistry if fonnd 
eonvcniently janeticahle ; i^‘ not, the Examination 
Syllabus will indicate the portions to be selected 
as particnkarly be;a’ii)g on the nature, preparation, 
and staining of Skins. — The portion of Zoology 
relating to Mammalia.. 

Hanprook. The {contents to*be so arranged that the 
Students may hav^. the option either of embracing 
all the branches of Leather-producing Industry, or 
of taking at- lii'st only one, the Certificate being 
made out accordingly. 

Major Examination. 

Grade 2 CipmsE of G. S. F. i) 

Grape 3. Select portion s uf Chemistry to be indicated 
by tie Examination Svllabus. 

Mat^tjaI. In consideration of the peculiarly divided 
character of the 1 •‘athcr-producing Trades, the 
Student ^may, against the ordinary rule of the 
Major Degree, be allowed to take out a Cei’tificate 
in a singt In-aneh, but he will be required to sliow 
a good general knowledge of all the others. 

[^1) Tho omtlincR of Zoology licrn included will y)robal»ly suflico. 
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Superior Examination.(i) 

Grade 3 of G. 8. F.r 

Grade 4. Any Chemical Works or parts thereof found 
specially appropriate. 

Manual (duly sup))lemented). To include the intro- 
ductory and special Technology of all the Leather 
Industries, thoroughly embracing all interesting 
and useful information concerning available re- 
sources, improved processes, formei' or liu’eign 
practices, &c. 

CONSIDERATIONS ON MANUFACTURING INDUSTRIES. 

It is not often a wise policy to look for difficulties, 
but our present course is excejdional in that respect. 
It is by confronting the projiosed system with the 
various educational obstacles which are unfortunately 
so numerous in the Industrial line, that we shall best 
prove its capabilities. The Dyeing Trade was selected 
first as pre-eminent for the amount of scientific know- 
ledge it involves. The Trade or rather Group of 
Trades engaged in the j)roduction of Leather, has served 
to illustrate the difficult task of satisfying^ the lax and 
arbitrary requirements of occupations sometimes united, 
and sometimes carried on separately. The next obstacle 
to be considered is the Division of Labour in Induvduies 
commonly conducted in large establishments on what 
may be conveniently called the factory principle. 
Here the work is divided into more or less separate 
Stages or Departments, each assigned to a special set of 
Woi;kn\en. Each Department may be essentially dif- 

(3) Candidates for Diplomas of Excellence are likely be f(^wcr in the 
Tanning than in the Dyeing Trad(j. 



291 


Sect. 2.1 * MAN^FACTUItlNG INDUSTRIES. 

ferent iii character from the rest : one being mechanical, 
another cliemiral, an^l a tliircl artistic. Each of them 
may in.a large vu have its Apprentices, its AVorlc- 
men of differoijt (lep-ees of (cleverness, and its special 
Koi'eman ; the s\'hole of the Departments being under 
the collex^i.ive snp(‘i \ i a*oii of the Heads of the Firm, or 
(d dieir Manager. In an Industry thus organized, there 
might be no positions exactly erpiivalent to a Journey- 
maiiship or a, Mastcrsliip; but there would generally 
be no great practical difficulty in determining for most, 
of the well defined Department,-., certain standards of 
attainments respectively dccscrviiig a Minor and a Major 
(Certificate; nor would there be, under the proposed 
p^an of publishing explicit- Examination Syllabuses, as 
well a?, of pi oviding appropriate and special Text Books, 
any ambiguity as to the standard which any given 
certificate is intended to*mark, or any uncertainty as to 
its real value. If liowcv or the ([uesticjn of jiracticability 
is not lilcely to stop us, we must all the more bear in 
mind the question of expediency. j\ttcntion has already 
been drawn to the particular care which must be 
exercised in avoiding to raise prejudice by indiscriminate 
zeal. Many InduM> ‘,. ,s are >plit up into small Handi- 
crafts, or arehmmposed of a string of factory operations, 
each of which is neither likely nor intended to have 
any intryisic meaning tor iho individual engaged. His 
pair flf hands acb nil ably perform their task mechanically^ 
and he would neithci ’.vork better, nor please his 
employer so \M3ll, if he tried to be scientific. 

Passing to the other extremity of the scale, we find 
on the contrary the Diploma of Excellence particularly 
at home among largo and complex Industries, being, 
specially designed to recompense that comprehensive 
and thorough knowledge which without necessarilv 
• IT 2 
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involving' cleverness at every manual performance, 
gives an ability to supervise, and a right to com- 
mand. , 

The system of division of occupations is perhaps 
pushed farthest in some of the mechanical Manulactures, 
hut oven among the chemical Industries towards which 
our atteTilioii naturally directs itself first, on account ot 
their calling out for Science more loudly than the 
others, examples arc not wanting of establishments in 
which many distinct occupations collectively constitute 
a single Industry. Among the considerati(jns which 
an inspection of them suggests, are the following : — 

1. — Rough manual labour requiring no special tech- 
nical training, does not come within tlie com])ass of our 
Analysis. AVe may however comfort ourselves with 
the reflection that the ]n*o])osed System will benefit, 
even the common labouixu*, by including the Rudiments 
of the Schmee of Daily Life in his Primary Schooling, 
and by multiplying facilities for theii* development in 
all parts of the country. 

2. — All persons ]mq)aring themselves for ])ositions 
in manufacturing establishments, corres])oijdiiig apju’oxi- 
motely to the position of a Journeyman in a normal 
AVorking Ti*ade, will, if the Industry in question should 
be sufficiently important and well-defined, be ofi’ered 
the opportunity of Special Studies, Examinationtt and 
Certificates; and if not, they will be directed to try for 
appropriate Sulyect Cei'tificates. — An analogous rule 
will prevail res])ecting positions corresponding to the 
Major Degree. 

3. — In most n'lanufacturing Industries, the higher tlie 
position, the more comprehensive are the attributes. 
Hence not unirequently in a. manufacture whei’c tlie 
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jtudies of tlie Journeymen or Workmen have notliiu^ 
\A'brtliy of attention- tlime may be Foremen of De- 
])artm0^its descrvj.j^^’ of a IMajor* (/crtificate, and a 
fortiori tlie Director of ibe wdiole establisbment may 
be expected to 's a (d knowledge well 

worthy cJ* a Di] loina of Excel ieiice. 

n. — In mamdaeiiires in wbicli Chemistry is the lead- 
ing principle, that Science slioidd be ,^j)ecialJy studied 
even iiy those employees wliose department is not a 
clieii)i(*at one. This will add to Il’C zoiil a,nd rsjo'it do 
corjts which should jirevail throughout the establish- 
ment, a,nd above all, will facililale miitu.al kind oilices, 
such as tem[ioi'ary help In eases of illness, of holi- 
days, 

5. — In many cases tlie natural of a Manufacture will 
suggest pushing tbe stuejy of certain of Chemistry 
to a tirade lu^yond tlui I’est. Thus a Ih’cwcr, Distiller, 

( 1 Vinegar Maiiulaci rer, will give a preferential lift 
to his Organic (duniistry, or simply to the Chemistry 
of the l^Vn’men tat ions. A Class oi Forcelain MaTiu- 
flictui'er will on the contrary push forward nis Inorganic 
Chemistry. 

G. — Attention has, in th<‘ introductory jiortion of this 
Cha])ter, been drawn to th(‘- net that the magnitude ol 
the jKU'aplu ^'ualia employed In most of the great inanu- 
facturingf Indust‘aes, nelHl not be considered an impe- 
diment t(*) their oeing made the subject of academic 
instruction, any more than the inconvenient oi^ noxious 
natin e of the processes involved ; inasmuch as even the 
lowest grade of Students admitted to the technical 

fl) The amount of Clicmistry here adverted to will generally he tliat 
contai^ied in the Grade of G. S. F. next above tlie Grade of which Tie* 
respective Employees will be ex))ccted to study the whole range. What is 
here said of Chemistry would of course apply more or less to any Science 
qj: Art constituting the leading principle of any particular Industry. 
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Courses will be expected to have had the advantage o^’ 
a practical Appreuticesliij), or of some equivalent, ahd 
will have no dillficvdty in understanding Models or 
Diagrams of Objects more or less analogous to familiar 
ones. 

7. — Hygienic considerations should always liavc their 
full share of attention in every rational system of 
Technical Training, and this attention should bo the 
more anxiously bestowed on Chemical Mmiufacturers, 
because tlieir dangers are often of an insidious character, 
hurtful to the ignorant, but easily avoidable through 
scientific knowledge. Thus even in the Brewer’s 
Trade, which on the whole is by no means an unhealthy 
or dangerous one, mischief sometimes occurs through 
inhalation of the Carbonic Acid Gas eiigendered in tin? 
process of Fermentation. Of course even the dangers 
most obvious to the scientific eye, must not be omitted on 
that account in addressing those unaccustomed to imike 
a scientific use of their imdersianding. Continuing 
to bori'ow examples from the Brewer’s Trade, we see 
accidents happen in moving ])onderous barrels, which 
a trained mind would foresee, and cleverness in the 
application of the Mechanical Powers might easily pre- 
vent. As for the occurrence of Brewer s Men falliim 

o 

into Yats of almost boiling Wort, it must be ascribed 
to the callousness produced by the constant presence of 
danger, but this callousness itself is precisely an evil 
which it will be an essential point of Technical Training 
to counteract, by Inducing the Artisa\i to cultivate 
habits of thoughtful caution, and making him always 
have his wits about him.(B Speaking of Hygiene in 

( 1 ) There are a few branches of Maniifactiiro, pucIi «as tliosc ot Gun- 
powder, Gun Cotton, Nitro-Glycerine, Dynamite and the like, resj)cetiiii>- 
which remarks of this kind could not be too emphatically expressed ; bi^t 



THE BBEWETt. 


295 


Sect. 2.] 

connection witli a Brewery, one is strongly reminded 
cft'tlie controversial question whether or not, considered 
from iv Hygienic poini of view, a ,Brewery slioiild exist 
at all; hut controvcj .^iai questions should he avoided as 
much as reasoiiihly oossilde in an Institution that 
aspires io be national. Its influence should be fully 
exerted to prevent adultci'ation and fraud from having 
any part in the ))roductb a of Beer, Spirits o ■ any other 
article, but as long as that production is one of the 
great Industries of the Country, our task will be to 
teach rather than to discuss. 

^J ilE niiEWEli. 

Taking tluui the Brewery without any thoughts of 
the Beer-shop, we may derive from ii very con\enicnt 
illusiiations of some of the pbints which we have been 
considering. — Thus to* give an actual example of the 
\arieiy of departments in a single business, wc find in 
a certain provincial Town of the East of England, the 
Staff of a Brewing Establishment nmnbering about 24 
hands, divided as follows 

a . — Management and Business Department. 

1 ), — Malting i'. partmeut. 

6'. — 1 5iv wing Department. 

(I — Eiie:ine Dc'.partineiit. 

t; — CoO})crage Dcj tnient. 

* p — Conv yanco Department. 

(], — Supeiiiumera.i*.,s or Men-of-all-work 

• 

thcnr;h unequivocally belonging to the Cbemical Industries, they are not 
likeiy to claim much special attention from the Central Technical Uni- 
veivsit}, the Est.^busiiments devoted to them being limited in number, and 
tjonducted on the plan of subdivided lalxvur to such an extent, that scicntitic 
rcs^vonsibility rests only with a very few. Of comse it weighs on these the 
more heavily. -r For further remarks on the subject of Industrial Hygiene 
or ratlier of Indusjrial Pathology, sec the conclusion of Section 6 of tliis 
, Chapter. . 
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Among these tlie most importafit department as 
regards actual products, is that marked c . — which 
is entrusted to a JJkevver, who may be considered 
as tlie pivot of tlie whole establishment,, and is little 
interfered with/^) Towards the success of this 


Brewing Department are concentrated not only the 
regular functions of each of the others, but also what 
may be called tlicir extra-functional assistance. Thus 
the Engine Driver and Stok(u% besides attending to 
their Engine, look after certain tilings wliicli it is tlie 
duty of the said Engine to perform, the head Cooper 
attends to certain matters besides actual Cooperage, 
and indeed the stiffness of attributes which elsewhere 
is so frequent a cause of friction, is in some measure 
merged by each Member of this little Conmiunity, in 
one common purpose, — the production of Beer that 
may l)e creditable to the Breweiy ; corroborating what 
has been said above of the desirableness of promoting 
solidarity ol interest through solidarity of knowledge. 

It is howevei- obvious that to diffuse knowledge 
throughout such an Establishment is no easy task, and 
that if we can find means of overcoming the educa- 
tional difficulties presented by its complex organization, 
those same means will be likely to help us over many 
similar obstacles, not only in Breweries more or less 
differently constituted, but in other kinds of Factories. 

To determine what should be j^quired of a Brewer, 
Manager .ot a Jh'ewery or Professor of the Brewing 
Art aspiring to a Diploma of Excellence;- is the least 
difficult portion of our task, and it will suit our pur- 
pose to take first this highest Degree of Requirements,^ 
desce^^ding thence to the lower ones. 


( 1 ) In the present instance he lias charge of and is assisted by two Pupils. 
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Eor a Diploma of Excellence. 

(jKADi; 3 oF GcLrKil lAmmktion. Tlio 

Hoc )ii(l or Applied Division of tliis Ivang’o will include 
a, tolerably com])reliensi\ c review of tlaj ainylaccoiis 
and saccliai’ine article's which ii. various jiarts of the 
woj’ld are or have been commonly submitted to Fer- 
mentation, and of the Drinks thus produced, directly or 
by Distillation. 

(riv’Aut: 4 of the part of Organic Cliemistry treating 
of the Fe rmentations. 

A surticient knowledge of Applied Mechanics in 
general, and of fhe Steam Fnuine in particular, for 
judging of the construction, condition and capabilities 
of a Ih'ewery Fiigineg as well as of the manner in 
which the Engine Driver performs his duties. 

A thorough Technical Knowledge not only of the 
Plant, Matc'rials, Processes, and business management 
of Malting, Brewing and allied IndustiT's, as commonly 
carried on in this cr'....try, including all that relates to 
Excise Du!ie;5, but also of all ’•’csources and contrivances 
to which n'coui'se may be laid in a spirit of improve- 
ment, or /or coiHjiieringgtv inj>orary difficulties. 

A •thorough ' iKAvledgc of the Hygiene of the 
Brewery as regards boi.. xts inmates and the public, 
and an acquaintance with tlie commercial organization 
of th(' Liquor Traffic in general, and the regulations 
bearing thereon, together with such information of a 
historical, statistical, or economic nature, as may best* 
raise* the ratiier common-place subject of Beer, to a 
distinguished portion in a cultivated mind. 
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For^a Major Certificate. 

Grade 2 may siiilice for the general range of S(;ien- 
tifie Fomidaiion, but the Student sliould master (Jrade 
of Chemistry, or at least of all parts involved in his 
Trade. He will be abundantly recompensed for the 
trouble bestowed on its advanced phraseology, by the 
advantages which symbolic notations present for uuder- 
standing the mutations involved in the saccharine, 
alcoholic, and acetic Fermentations. 

The Technical Knowledge, including an insight into 
the machinery used, will I’esemble that indicated above 
for a Diploma of Excellence, but be mostly limited to 
such A])]diances, Materials, Processes and J^rodiicts, 
and such matters of business management and Ex- 
cise interference, as commonly occur in, or ai’e con- 
nected with, the ordinary manufacture of Malt Licpiors 
in this Country. — The Hygiene of the Establishment 
will be included, together with a selectioji ol’ the most 
importani among the points mentioncid above in con- 
nection with it. 


For Subject Certificates. 

Descending to the subordinate staff of tlia Brewery 
in question, we find little occasion for regular Curricula 
of Studies, but favourable scope for Cei'tificates in 
appT'opriate Subjects. Besides the ordinary resource 
of purely scientific subjects, the technical one of “ Malt- 
ing” without Brewing might be picked out from fhe 
< Junior Cyclopaedia for Minor Candidates, and from the 
Advanced Cyclopa3dia for Major Candidates, and* sup- 
ported in the one case by a second, "and in the other 
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Jjy a third Grade of Clieiiiibiry, witli a sufficient know- 
ledge of Mensin-ation check an} errors of the Kxci^. - 
man in the mea^oremout of tl.<* CimcJies.O-^ 

Far he it fVom purpose to eugender a Cacoetlics 
(h)ce)idi, or to en'iea,wfn’ to mak(‘ l^loilosophers of Dray- 
men, Imi: at ilr' saiiLt time it Is satisfactory to find that 
the means at onr disposal will as far as found expedient, 
enable us to supply educadonal d/ises f" r all intellectual 
temperaments and inquiremento : compound ones for 
those wliose norma,! Pursuit involves a comprehensive 
range of attainments, sinqilor ones for those whose 
Occupation call be benefited by the study of one or 
moi‘e detached Subjects, and for all a wholesome ill- 
usion of Gei oral Scientific Knowledge. 


MLSCELLANEOLIi? CHEMICAL INDUSTRIES. 

Alter applying ihc experience accpiired in the 
Brewery to other e;tta,blishments in which eermeni'a- 
TiON is the leading princljile, such ns the Distillery, the 
Manufactory of British Wines, of Vineg r, &c., let us 
allow our mind to wander from the production ol 
Acetic Acid to tiio of tiu Iiruganic Acids, and we 
soon find dur selves in a crowd of scientific Manufac- 
tures. claiming for all employed in them a certain 
general, chemical fom.dM.ion, and for the uppci 
members of tlie^ >• staff a considerable amount of special 
chemical knowledge. \weral of them illustrate in s 
peculiarly striking manner, the power of modern 
Science, and are emineiilly calculated to encourage the 
spirit of studious emulation. Such are for instance tin 
manufacture of Oxalic Acid from Sawdust, of commoji 

p 

(1) Sec also the ^Article on “Studies for Subject Certificates’’ at the 
^commencement of this Ciiaptcr. 
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Soda, of Sal Aminoiiiac, of Alum, of Ultramai'iiie aiid oi[^ 
Alizarine. Fi’anglit with encouragement are also tlie 
Palm Oil Products, ?„nd tliose distilled from Bog Head 
Coal, and above all the numl)er]ess products, as varied 
as they are important, yielded by the common Coal 
Tar of the Gas Works; from the fulminating^ Picrate 
that will blow up a Man of War, to the choice Dye 
that is the charm of a Lady’s Dress, or the fragrant 
mock-essence that perha])s perfumes hei Handkerchief. 
There is something unmistakeably pregnant with dis- 
covery, ])rofit, and renown, in these sti’ange mutations 
of Organic Matter, which would seem miracles if tlie 
perfection of speculative analysis had not appointed for 
each phenomenon its rationale, and marked beforehand 
for each new j)roduct its pro2)er place. Then agaiji in 
the Sugar Refinery, how instructive are the Abicnum 
Process and the more recent Hydro-Extractor wliich so 
neatly illustrate the joint action of various departments 
of Science, and how worthy of note is the substitution 
of inodorous means of jmrification, for the ollensiv(dy 
im])ure ones formerly used, showing as it does tlie 
Manulacturer in the very satisfactoj’y light of one who 
thinks of his neighbours as well as of himsedf. 

Uniting the commercial with the scientific clement, 
the mixed Trade of the Colouk and Varnish Maker 
may be named as one of tliose in which a good know- 
ledge of Chemistry should be allied with practical 
notions of Economic Botany, and Commercial Geo- 
graphy, in order that the strange ignorance which 
jirevails as to the oi’igin and nature of many common 
Drugs, may be gradually dispelled, and a correct 
i^nnenclature may be established, permanently attach- 
ing standard names to slandard types ; so as'iiot only to 
put an end to the present ridiculous blunders, but in 
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some measnro to prevent fraudulent substitution iVom 
^i^appcninir und^n^ colour nf a mistake.(^) 

(jIl^ss MANif ’\(:'. cue is essentifiillj chemical, but in 
its higher dep;irtui<o)ts it allies willi that character a 
considerable ain nint of Artistic Design and Decorative 
Taste. Dy a ibw traiisilions, coloured glass leads 
us to Enamel, and Enamel to Poi’celain, the manu- 
facture of which blendi Mineralogy, Chemistry, Me- 
ehan i"s, and Art, in one of the happiest combinations 
to be found in the wh'ile range of the Fictile In- 
dustries. — Descending from Porcedain and China to 
Earthenware, and down to the lower grade's of Pottery, 
V e find ai. hist Science and Art merged almost entirely 
in a, mere mechanical labour. 


()Nfllim»for Summaries. 

If we add to I Ik- intrinsic divergencies of Chemical 
Industries, the diviu'sity arising from their various 
scales and forms of organization from the small Busi- 
ness to the potent Company, it becomes obvious that 
the endeavour to mark out for them special Curricula, 
would be as^ ti'diour as it would be premature. It will 
suffice for the jwosent to ad ^ to the general indications 
already siP)p]ied in speaking of the Brewery, a sug- 
gestive •Formulary of mil elastic character for normal 
CaiuTidaffis, whilst those belonging to Category C are 
referred to the article on “ Studies for Subject Cer- 
tlfic'ates” at the beginning of this Choptcr. 

(1) Asa Bpeciiiiou of a couiuion misnomer, may be mentioned the term 
(fuius used in speakiii" of Besins. Thus one constantly Inmrs of Gum 
CopaJ, Gum Oainmar, &c., and the confusion has reached the extent ol 
ealliiip: Gamijogh (him-hoiujc. 
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Minor Examination. 

(ft has been explained tliat in many TnJiLstries tlun-e 

will be no Examination of this Degree.) 

Giunn J CouRSK of G. S. F. 

Grade 2 Course. Inorganic or Organic Cliemislry, or 
both, according to tlie nature of tlie Indnsfry in 
question. — Any otlier department of the Element- 
ary Division of ibe (bourse that may be similarly 
required. — Any portion or portions of the Applied 
Division of the Course that may servo to give a 
general view of the Industry, or a preparatory 
insiglit into its rationale. 

Handbook. The Junior Technology of the Trad(? in 
question. The Introductory Portion to include as 
usual any Preparatory Knowledge required to be 
in a state of s])ecial adaptation. 


MATTTEMATiCAr. STUDIES. In thc case of any Chemical 
Industry iavolving Mensuration, Advanced Aritb- 
metic, or any other brancli of Mathematical Attain- 
ments, there will be little difficulty in' determining 
tlie grade of proficiency required, and assigning 
the appro] iriate Text Books. 

Art Studies. The attainments to be derived froiti this 
source will for the most part resolve themselves 
into the following alternatives : — Either the Work- 
man will only require that stage of Art which will 
enable him to understand and work from a Draw- 
.ing or Model, — or he will require distinct artistic 
ability, so that he will be reckoned as an ‘Art 
Workman, and be thus relieved of the necessity of 
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knowing tlie same amount of Science as his com- 
panions in other ])e])artments of the Factory, 


In certain departments of manufacture, as for instance, 
i]i the Glass anti ^eramic [ndustries, an amount of 
manual 3exterily is invoked etjuivalcnt to Art 
Workmanship, aod which it will be best to consider 
as a distinct Handicraft. 


Major Examination. 

( Approximately corresponding in Industries con- 
[hicl(‘>d on tlie Factory System to the requirements of 
a First Rate Workman, Leading Man, or Foreman.) 

(bUADE 2 COTTRSK 6f G. S. F. 

(tR‘at )0 (diemistry and any other department of 
“ Flementarv or Aj>plied Knowledge” specially 
required. 

Matsuar. Advanced Technology of the Industry in 
question, including any iiitrodiictoiy Matter re- 
(juired. — Hygienic Advice to be freely given as 
regards proces^^ aidie.illliy for those em})loyed, or 
teaiding to the annoyance of the neighbourhood. 


MATTiEMAjicAn Si’imiES. Requirements in this direc- 
tion will more frr , mtly occur in the .present 
than in tlie Minor Degree, but can be met with 
equal ease. 

Art SiaiDiES. The above remarks concerning Minor 
Students are to some extent here applicabfc. ^ As^ 
lor the Artistic Taste which in the Ceramic and 
other kindred Industries may be required by many 
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Supervisors of work wlio need not themselves pos- 
sess artistic abilities, it will, according; to circum- 
stances, be acquired cither in the Art Classes or in 
the Technical Ateliers. 


What has been said above concerning; manual ability, 
acquires additional strength in this Advanced Degree. 


Superior Examination. 

Guadk 3 of G. S. F. 

Grade 4 of Inorganic or Organic Chemistr}", or of both ; 
as also of any other branch of preparatory Science 
specially requii^ed. 

Manual (duly supplemented). The complete Techno- 
logy of the Industry in question, embracing in a 
comprehensive manner everything that may tend 
to make a Chemical Manufacture commercially 
successful and nationally creditable. 


MATiTEMATfCAL STUDIES. Any attainments tliat may 
possibly be required in this din'ction will be indi- 
cated in the respective Examination Syllabuses. 

Art Studies. In those few Chemical Industries in 
which Art is concerned, the Directors of large 
establishments, without being artists themselves, 
sheuld possess that training of the mind and eye 
which may enable them to appreciate Artists, 
and to sec that all things susceptible of it, be 
carried out artistically. 



Sect. 3.] 


THE BUILDER 


305 


SECTION 3.- TRADES CONNECTED WITH THE 
CONSTRUCTiCN, DECORATION, AND FURNISH- 
ING OF DWELLINGS. 

im: 

Ilaviiig illustrated in some measure by means of a 
few coiivenient Types, the intended mode of assigning 
to the various Trades tlicir resI)ech‘^'(' educational re- 
quirements, we will now proceed, as explained at 
p. 209, to review seriatim the leading Industrial Occu- 
}»atiom> whieli minister to the necessities and comforts 
of DaTy Life, hddng first thf)se without which there 
would l)(^ no House to live in. 

A.r(‘hitecture ha,s two constituent Elements, the Ariisttc 
find the Economic Element, which ought to harmonize, 
but which are too often made to seem antagonistic, 
one being developed at llr^ expense of the other. 
Looking at what is done abroad, one feels fully entitled 
to hope that if not ^'r,th, a+ least the Artistic Element 
will ere lon^ be accommodated with a regular and 
complete system of Instru<*tion of a national character, 
notwithstandiug the adverse influence of the Members 
of tht Prjofession. who might see in any Institution for 
that purpose, whether connection with South Ken- 
sington or otherwise, an encroachment on the advan- 
tages which they derive from their Apprenticed Pupils. 
As regards tlio Economic Element through which a 
iluilding is made to suit the purpose for which it is 
required, aryi an equitable compromise is effected be- 
tween convenience and space, ptetensions and means, 
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it is less likely that these utilitarian considerations 
should receive due educational attention, unless they hb 
taken up by the pr'oposed Central Technical University, 
where accordiugly Instruction in Economic Architec- 
ture will be abundantly provided in the Museum, in 
the Class Room, and through the Editorial Department. 
Everything will be done in order that this intellectual 
pabulum, wljich is equally required by tbe Architect 
and the Builder, may prove equally palatable to both, 
so that being ostensibly provided for the latter, it may 
also attract the former. 

There are few Occupations through which a more 
open path leads the intelligent and persevering Work- 
man to a high position in the social scale, or in which 
Knowledge more readily effaces the barrier between a 
Trade and a Profession, than that of the Bitildek, 
which taken* in its full comprehensiveness, unites an 
cxtraordinaTy variety of interesting departments of 
study. This, coupled with the consideration of the 
vast number of subordinate hands it employs, and 
the tangible importance of its results, sufficiently ex- 
plains the attention paid to it in continental countries, 
where either distinct Colleges, or distinct Courses of 
Instruction, arc ])rovided for its Student. Assuming 
that the latter measure will be preferred in this country, 
and proceeding accordingly to ascertain what Instruc- 
tion shoidd be provided, we find that as' regards 
General Scientific Foundation, the Trade of the Builder 
does not, like the Industries we have hitherto dealt 
with, require a predominant knowledge of any par- 
ticular part, but rather a substantial knowledge of the 
whole orange ; inasmuch as the Technical Knowledge 
*which it involves, is characterized by a, comprehen- 
siveness which few Trades surpass. It embraces if not 
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iie(5e8sarily manual cleverness, at least ability to com- 
Wrid and supervise in such matters as the following : — 

The, attaininerJs (V seribed furtber on as within the 
compass of the. Stone Mrison. 

All that reieh'^s to the different \arieties of Bricks 
and Tili‘S, iiK^lndin,; niaterials, manufacture, and modes 
of use for various purposes. 

A sound theoretical .aid practical Imowledge of 
Mortars, Cements, Stuccoes, and the like. 

A good acquaintance with Roofing and Paving Ma- 
terials. 

A thorough knowledge of the business of the House 
(tarpenter, including the materials he uses, and the 
best way ot using them. 

A considei’able insight into the Trader of the Painter 
and Decorator, Glazier, Plumber, and Sanitary En- 
gineer, General Ironmonger, and in short into every- 
tliing for making an abode healthy, comfortable, and if 
re([uired, elegant. 

To all this Technical Knowledge must be added 
proficiency in the working out of Quantifies and Esti- 
mates, and the like, and though we may put down 
Drawing at a very i.; derail^ staiulard in order to keep 
the Builder 'from interfering with the Architect, we 
find before us on summing u]>, such a total as to lead 
us to the following conglud ns: — 

Tlfbre is no sc<^'pr- for a Minor Certificate. 

The Candidate for a ' uipr Certificate must add to 
a broad and sound groundwork of Preparatory Know- 
ledge, the comprehensive range of Technical Knowledge 
indicated above, whicli must be supplied by the Official 
ifanual.(^) 

(1) Such portions as arc identical with or racv('l.y an abridgment of what 
is required by the Stone Mason, the Bricklayc'r, the Onrpeiiter, &c., need 



308 TRADES OF CONSTRUCTION. ' [Ohap. V. 

Ilis Certificate will liave a sigiiificancy above that of 
the Major Certificate of any single one of the severaf 
Trades embraced in it, though at the same time the 
knowledge of them will be rather mental and super- 
vising than manual and self-sufficient. 

Hygienic considerations should be fully gone into, 
not only as regards the health of those for whose use 
Dwellings are erected, but also as regards the safety 
of the Men employed in erecting them. 

The Diploma of Excellence sliould denote not only 
earnest studies, but also good natural abilities, aiid 
prove a distinction equally honourable and remune- 
rative. As regards Preparatory Knowledge the in- 
crease above the Major Degree will indeed be less 
notable than in most Industries, unless a tendency to 
amalgamate the attributes of the Architect with those 
of the Builder, should induce a‘ special development of 
artistic attainments ; but the expansion of the Teclniical 
Knowledge will be very considerable. Firstly, it will 
embrace more effectively the various Trades blended for 
a common purpose. Secondly, it will not oidy add 
stately mansions to the ordinary dwellings for Town 
and Country, but will also include the construction of 
Churclies and public Buildings of every* description. 
Thirdly, it will search other countries for time-honoured 
types and new resources. Fourthly, it will discuss for 
the benefit of the less wealthy classes, the means of 
combining cheapness with comfort and durability, aiul 
scan for general enlightenment the union of prosaic 
convenience with artistic aspirations. 

probably pot be rfipeated under the heading “ Builder ” in the edition, of 
the Advanced Cyclo})a)dia printed as a set of volumes for reference, but 
this information must be given in full, and exactly as the Builder ‘wants 
it, in the Manual printed separately for his u,se, and which is to be the 
Text Book for his Technical Studies (p. 242). 
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Sumwanj. ^ 

M gor Examination. 

(tk*adk 2 Cnur^-i. ri. V. 

Gkadk *3. Si.dics and Dynamics. — Inorganic Olie- 
inislry. — Tlio Departments of Ap})licd Knowledge 
bearing on ^Kvollings Impiovcnient.^^^) 
MATUEAiA'riCAr. Studies. Mensuration, &c., sufficient 
for working out estimates and tlie like.(^) 

A UT ( ^LASS. Stage 3 of tlie apj)ropj-iate style of Draw- 
ing. 

Manual. The Advanced Tcclinology of the Trade, 
well k^avamed with considerations of Health, Com- 
fort, and Economy • 

• 

Superior Examination. 

Guadi] 3 of Gr S. E. will supply most of the Elementary 
and Apjdied Science required. Additions will much 
depend on the Books available. 

Mathematical Siudies. It should be shown by the 
Examination Syllabus that the Studies assigned 

(1) See in Oh?pt(3r III., Section 2, the Synopsis of the late Twickenham 
Economic Muscniii.- Tho Suhjf'ct Dwellings Improycment considered 
from an economic and sanitafy point of yiew, and in special reference to 
the reqniresncnts of Uio Industrial Population, is one of those on which a 
methoilical and well-digested ■*' ' ’ of Instruction on a Gra^e 3 leyel is 
yery desirable. 'J’ill this can be forthcoming, selections from the best 
existing publications must be pointed to in detail by the Syllabus of 
Ref(Mencc. 

(2) Some recent ork like NesbiUs * Treatise on Practical Mensuration,* 

Of parts thereof, might servo as IVxt Book. , 

(3) The construction of Dwellings, and other ordinary work, n ill jne 
chiefly had in yjew. It will have to be decided to what extent other more 
difficult or more aspiring branches of the Trade should be included here, 
or reserved for the "Superior Degree. 
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to Major Candidates are to be considerably ex- 
tended without rising much in difficulty. ’ 

Art Studies. The Artistic Attainments will consider- 
ably depend on the degree of approximation to the 
functions of the Architect. 

Manual (abundsmtly su})plemented). The full Tech- 
nology of the Trade, thorouglily scientific, and 
including on a scale much more expanded than 
that of the Major Degree, its more arduous and 
asj)iring undertakings. 

THE MASON.(l) 

Having furnished our ideal type of a Builder witli 
every attainment that may fit him for command, let 
us endeavour to devise Workmen wortliy of him. — 
Though Stone is far less employed than Brick for 
ordinary liuilding purposes in this part of England, it 
will suit us to give it the precedence, following in this 
as well as in most of the subsequent departments, nearly 
the same order as that which I found convenient in 
organizing my Economic Museum, where Building 
Designs constituted the first, and Building Materials 
the Second Class. — 1 may here remark that in getting 
together my lithological Series, I soon was struck with 
the ignorance which prevailed among those who were 
constantly handling or dealing in these materials, as 
to the Ideality which supplied them, and as regards 
foreign Marbles, oven as to the country "whence they 
came* To dispel ignorance of this kind where it pre- 
. 

Al) Under this title are hero included the ordinary Stone Mason, the 
Stone-carver, and the Marble Mason, whether employed for construfctivo 
or mortuary decoration, or for any other purposes not appertaining to 
high Sculptural Art. 
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vails, will of course be one of the aims of the proposed 
*tfistitutiou, and its IMuseum replete with instruction.'! 
series,, fully lnbr!!e<h will of itself do much, whilst it 
will help the U^chiiic.*! i/rofessorsto do more.<^^) As for 
the geologi(‘al lestorv of Peireous Materials, there is 
some usg in kieeviti^ ihat cerleiu Stones are of igneous, 
otl ers of aqueous origin, and that among the latter 
many will for a simple r. asun, stand the w^^ather best 
when the lao ers of diqaosit of which they are formed, 
arc ])laced horizontally ; but as for those more specu- 
lative portions of Geological Scemce which are apt to 
lead young mens minds beyond their depth, some 
discretion must be used in teaching them. 

A comparatively small amount of Chemistry will be 
suflicieiit for enabling the Mason to unJerstand an ex- 
])lanation of the* chemi(;al differences in the materials 
Uvsed !)y him, and also !o take in the advice that may 
be given him as 1o Moi tars and Cements. As regards 
Physics, he should ])ay particular attention to those 
aj)plicatlons of the Mechanical Powers, the intelligent 
use of which in moving such pouderous raisscs as those 
he has to deal witli, inay make to him a difference of 
life or limb. 

A]i attafnment which decidedly claims attention 
from the Mason is the measurement of Solids or Cubic 
measure^nenl, simplified much as possible in the 
Mindr Studies, but rising into geometrical problems in 
the higher ones. 


(1) Oue of the first results of iustruclion thus organized, will bo a rational 
and fi\od nomenclature. In the mean time I vei ture to use the plural 
'‘Stonls” for d's' ,.iating culloctively all kinds of Stone or “Petheoiis 
Materials” used in the construction or decoration of Buildings.— As 
Marbles are strictly speaking Carbonate of Lime, it would bo convciuoit 
to hllve a sepa^to word for designating Granite, Porphyry, Serpentine, 
and other Stones susceptible of a high polish, and used for ornamental 
purposes in lieu of Marble, with which they ore too often confounded. 
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In this as in other Trades in which manual skill has 
a partly mechanical and partly artistic tendency, tle*^ 
Candidate for a Mivor Certificate should be able, not 
only to work in the appropriate material a simple 
ornament from a Drawing, but also to copy that Draw- 
ing in free hand. 

The Major Candidate will be expected to display 
botli with chisel and pencil, much more advanced 
abilities ; thongh artistic origination may still be dis- 
])cnsed with. — for a Di 2 )]oma of Excel lerujc, 1 do 
not at present see liow it can 1)0 nu^rited without 
stepping into the i)rovincc of the Sculptor. 


Summary. 

Minor Examination. 

(tuaue 1 Course of G. S. F. 

Grade 2 CouitSE. The portion of Physics relating to 
the Mechanical Powers. — The portion of Inoiganic 
Chemistry bearing on Stones nnd Cements. — 
The Department of Applied KnoAvledge (Second 
Division of the Course) relating to ‘Stones and 
Cements, unless it should be found preferable to 
include this Subject in the Introductory Portion 
of the Technical Knowledge, ^ 

Mathematicat^ Studies. Grade 2 of Mensuration. 

Art Class. Stage 1, or if j)ossible Stage 2, of Draw- 
ing. 

Handbook, To embrace what a good Workman may 
fairly be expected to know concerning the ordinary 

<* 

«• 

(1) Of ooiirso every encouragement will be given to promising young 

Student-s to try their best .at J)csign and McKh'lliiig. 
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• j^ppliances, Materials, and Processes. To include 
* • prccautioiis for avoidance of Accident or Injury. 


Manual Skili to be tested by some simple and appro- 
priate piece oi (.ar*. 


Major Examination. 

TlicG. S. V. and Preparatory Attainments to be ad- 
vanced one Grade. 

Manuai. The. Technical KnowIedc:o to be advanced 
and expanded in the same proportion as the ih*e- 
paratory Knowledge, and to include introductory 
nolioiis of the Geology of the most useful Petreous 
I’ormations,pind the leading particulars of QuAR- 
iiviNO, as well as good knowledge ot home and 
foreign Materials. 


Sculptural Abilities to include all ordinary orna- 
mental work. 


. THE TiiiOK ANE TILE MAKER. 

It has Ixam repeatedly shown how essential it is for 
the success of tbe propp-'<> 1 national scheme of Technical 
InstfuctVm, that it should embrace in its comprehensive 
grasp the whole Imlr. ' ■ M Community, in order that 
every part oi^ the educational structure may be ^n-ordi- 
nate with the rest, and that when located in its proper 
jjlacc it may support and be supported. At the same 
time it has been proved to he equally essential that the 
most cautiows discrimination should be used in selecting 
for the beginning of actual operations, those among the^ 



c 


314 TBADES OF CONSTBUCTION. ‘ [Chap. V. 

multitude of Industrial Pursuits, and those , only which 
urge undeniable claims to attention, and hold out un- 
questionable chancos of success. Our selection will 
grow and ramify as our efforts become appreciated, our 
resources improve, and our steps, at first guided by 
forethought, acquire the aid of experience. 

Such are the considerations which present them- 
selves to the mind on arriving at a Trade like that of 
Brickmaking, in which we sec a multitude of hands 
working with a minimum exercise of brains. Ac- 
cordingly for the pi’esent it may be best not to recom- 
mend for the rank and file of the Brickfield, anything 
beyond an Examination and Certificate in Grade I 
of General Scientific Foundation, which being under 
a different name the same thing as the Science of 
Daily Life, is equally calculated to minister to their 
physical well-being, and to promote their technical 
advancement. On the one hand it j)rofesses to teach 
just what everybody has occasion to know, in a way 
that everybody is competent to understand, and may 
therefore without fear of wrong or ridicule be pre- 
scribed even for the most mechanically moving 
Labourer. On the other hand as Bricks happen to be 
things that every one in this Country ought to know 
something about, the rationale of their manufacture is 
clearly though simply explained in the Applied 
Division even of the Grade 1 Course. Any in- 
clination to study the Grade 2 Course, or merely its 
Chemistry should be encouraged, but the only I'rade 
Certificate which seems likely to be required, is one 
of the Major Degree for the range of attainments tha| 
should Be possessed by a Foreman, or other person 
having the management of large Brick and l^ile 
Worksi^ 
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No apology is necessary for uniting Tiles witli Bricks, 
Ijiit I am aware of tlie difllculty tliere is in clearly sepa- 
rating .Tiles froi'. P >ftery, into tie nature of wliicb 
tliey giadiially .pass L ■ lufinement of materiiil, glazing, 
and colouring. Henerally speaking tlie Ceramic Arts 
are distinguisLed fu-n Brick and Tile Making, by the 
use of what is known as the Potter’s Wheel, instead of 
a Mould; but many exceptions occur, and we find our- 
selves in one of those numberless technical dilemmas, 
in which tlie> mutual overlapping of kindred Industries, 
must be dealt with by making the Students of each, 
acquainted with* all that stands not far l)eyond the 
border. 

Tlie following is a rough sketch of what might be 
compris<;d in the Curriculum in question . — 


Major ^Examination. 

Ckadk 2 (Vmusu of O S. F. 

CrJUDU 3 of Inorganic Chemistry. 

Manual, to comprise a sound knowledge of tlie various 
available kinds of Clay and Brick Eartlq with 
their prejiaration and mixtures, as also of all usual 
machineay and r^.pliancc piocesses and products, 
including a, as regards Bricks, not only all ordi- 
naiy kinds, but also those peculiar in shape, colour, 
hardness, fireproof qiuJny, etc. ; //, as regards Tiles, 
all uSual kin is and qualities, with a few that might 
claim to be Earthen core. • 


TEIU BUICXI AYER, PLASTERER, &c. 

From the prominence given to matters of HoiisclioU 
Economy ii^^tlie selection of the subjects composing the 
Second or Applied Division of the General Scientific 
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Foundation, results a certain advantage to Artisans 
whoso occupation lies in that line. Thus the Britk- 
layer will find evQii in Grade 1 of that Foundation, 
which we may assume to have been initiated in his 
School years under the name of the Science of Daily 
Life, and to have been perfected during his Apprentice- 
ship, simple yet sound notions concerning the rationale 
of Mortars and Cements, and nea]-ly all other things on 
which his Trade has a Scientific bearing ; and these 
notions will be very satisfactorily completed for prac- 
tical purposes, if he acquires Grade 2. Aceoi'dingly as 
the technical manipulation of Bricks and Mortar is so 
much more a matter for Apprenticeship than for College 
Instruction, I would suggest offering no Trade Cer- 
tificate, but that Bricklayers be recommended to try, 
as far as conveniently possible, for Certificates in the 
following Subjects. 

Joi UNUYMKN ; — 

In Grade 1 of G. S. F. 

„ „ 2 of Physics. 

„ „ „ Inorganic (diemistry. 

„ „ 5 , Mensuration. 

Mastjojs, to take each of these Subjects a Grade 
higher.(^) 

It is obvious that the suggestions here made will 
more or less apply in the case of otlier Artisans whose 
pursuit may be benefited by Scientific or Mathematical 
Knowledge, but does not require a regular Course of 
Technical Studies. 

« 

(1) The Bricklayer’s Labourer, who among other duties requiring no 
ihconsidorable amount of intclligonce, prepares the Mortar, raisfes the 
Scaffolding, &c., will constantly feel the l)enofit of a Gracle 1 Foundation, 
and may not unfrequently bo induced to strive for more. 
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WOOD-WORKERS IN GENERAL. 

Worfcevs in Yv'ood, will no lesS than Workers in 
Bricks and Mdrtar, derive constant advantage from a 
sound and curly u* squired acquaintaTice with the Science 
of Daily Life. Those wliose simple labour is more a 
1 natter of practice than of study, such as Timber-fellers, 
Sawyers, and the like, will find in a (irade 1 of 
(t. S. F. just the sort of Elementary and Applied 
Knowledge they require, whilst for the Young Car- 
])enter, Joiner, or Cabinet Makei', that Knowledge will 
admirably serve as a st(q)ping-s1ono to higher things. 
Aftnr learmhig at School the rudiments of Physics, and 
making good use of the Mechanical Powers during 
tlieir Appi'onticeship, they wijl readily take in any 
further instalment of Physical Science, and as regards 
Chenvstry, Glue, Stains, Varnishes and Preservatives 
from Dry Rot will Ix' |uiic within their compass. Even 
as regards Botany they will already have some notion 
of the difference between Endogens and Exogens, and 
of the leading phenomena in the growth of the latter 
couTiected with the nature of the Wood produced ; and 
they will be .compete i it, to f rd an intelligent curiosity 
about all thnt most conceias them in the secrets of 
Forestry, oi- the incidents of the Timber Trade.CP 

Tli^un^is mud) to bedearnt in common by the various 
denominations oi Workm’s in Wood, but much also 
which they luive to lea in divergently. ThS House 
Car} 'enter deals with less sorts and larger masses of 
Wood than most of the others; his calculations of 

• 

(1) The advantage of assuring to every one a good acquainfarc'^ Avith 
the orfgin and liistory of the Materials with which he has to deal, has been 
duly recognized m organizing the Studies at that excellent establishment 
the Engineering College at Cooper’s Hill. 
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quantities require a good arithmetical foundation, and 
there is scope for scientific tliought as well as prac- 
tical training in the art of providing support for 
every pressure, and resistance for every thrust, and 
of effecting a maximum of strength with a minimum of 
materials. 

As we pass fi*om Building Carpentry to Joinery, 
Cabinet-making and Upliolstery, we find a ponderous 
and powerful construction replaced ])y accuracy of joint 
and elegance of design, and quantity, l)y variety of 
Woods employed; to say nothing of the introduction 
of other materials which creep in till Wood is in some 
departments, as in Bedsteads and the like, almost super- 
seded. Some of the wood-using Trades arc contracte<l 
into a narrow specialty ; as for instance, that of tlic 
Stair and Handrail Maker, or of the Chair Maker, or 
again that of the Cooper, whose all-absorbing thought 
is to keep liquids in. That of the Boat-builder is on 
tlic contrary to keep liquids out, and this specialty is 
far from being a narrow one. It is part of a vast 
range of important Industries appertaining to Naval 
Architecture, and concerning which it may bo best 
to say nothing till we see what development is given to 
the Nautical College so admirably located at Greenwich. 

Considerable discrimination must be exercised in 
selecting the Industrial Pursuits for which Trade Ex- 
^arninations and Certificates are to be appointed at the 
beginning, and as regards various Handicrafts of which 
the uncertain outlines melt as it were into each other, 
it may be best to wait before inscribing them in 
Category B, till we ascertain in what proportions the 
respective Candidates are likely to make their appear- 
ance, and how they may best be grouped for ecodomy 
of Teaching Power.-— There can be no. doubt as to the 
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eligfbiKty of such Trades as those of the House Car- 
penter, the Joiner, and tlie Cabinet-maker, but it wi^l 
not be so easy to determine to wliat extent tliey should 
be united or separated in the Teclmical Teaching, and 
consequently in the Handbooks and Manuals. Under 
these circunista,nc( 3 S the following suggestive Summary 
of Studies prepared with a view to them, is necessarily 
of a somewhat vague character. No Examination for 
a Diploma of Excellence is indicated, because the rising 
(^arpenter would probably aspire to become a Builder, 
and the rising Cabinet-maker to become an Uphol- 
sterer. 


Summary, 

Minor Examination. 

• 

OfUDE 1 Course of O. S. F. 

Criuni: 2 Course. Mechanical Physics, as fiir as and 
including the r-ubject of Wheel Carriages (sec 
p. 174), — The part of Botany relating to the 
gi*owth of Exogens. — The Department of the Se- 
ct nd Division of the Course relating to the dif- 
ferent sorts of Wood aTid their uses. It might be 
well further to include in the case of the House 
(Carpenter, all the departments relating to Dwell- 
ings, and in the case “f the Cabinet Maker, other 
appropriate selections. 

Mathematical IS'rumES. C-rado 2 of Mensuration. 

Art Class. Stage 2 of Drawing. 

Hax dbook. Junior Technology of the particular branch 
of Woodworking in view. In each case to include 
a scientific review of the appropriate Workshop, 
“with it^ appliances and tools, and of all ordinary 
materials and operations; the item of common 
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accidents, with means for avoidance or relief, mot 
being forgotten. 


Manual ability to be appropriately tested. 

Major Examination. 

Grade 2 Ooiri?sE of G. S. 

Matiiematioal Studies. Grade 3 of Mensuration. In 
some branches Geometry should be specially at- 
tended to. 

Art Class. Stage 3 of Mechanical* and Freehand 
Drawing. 

Manual. Practical considerations will determine to 
what extent the several Wood-working Industries 
should in their advanced Technology be united or 
taken separately. At all events the Scientific 
Peview of Materials will not only enter fully into 
the origin, properties, and uses of the Woods ordi- 
narily used in each, but extend to less known ones, 
whilst all other Departments will l)e treated with 
equal thoroughness. 


Manual ability to be tested by some superior feat of 
Workmanship. 


(1) By ditlbrenoos in the Examination Syllabus, the portions of the Ele- 
mentary and Ai)plied Divisions of this Course whi(;h have been pushed 
forward a Grade beyond the rest in the Minor Curriculum, may now 
receive a nearly equivalent promotion without being raised to Grade 3, of 
which the scientific phraseology might lie considered too arduous by the 
class of Artisans likely to liecome Candidates. In due time the rise* in 
the general standai’d of Education may allow of prescribing Grade 3 more 
freely. 
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THE PMJMBEIi, f’UE GLAZIEE, THE PAINT'IR, AND ALLIED 
T.LU)i:S. 

Coutiniung iriictlon of jj Dwelling from the 

poirfc to wliicli IL baKS been bronglif, by tlic previous 
Trades, wo find ourselves o^>n fronted with a tiow difS- 
culty resulting fruu tbo frequent practice of uniting 
several more or less distinct Tjades in the band^ of 
one Traaesman. Tbo selection of tncm is mainly regu- 
lated by considerations of practical convenience, and is 
of course more com])rebonsive in country places tban 
in large Towns. Sometimes one and the same person 
is Slate", Zinc Worker, Plumber and nitary Mecba- 
nician, Glazier, 'House Painfer, White Washer and 
Paperbanger. Elsewhere one sees a few of these 
irandicrafls omitted at the beginning of the list, and 
others taekcKi on to tlie end, such as Gilding and other 
branches of decoration. The best way of overcoming 
such difficulties will probablx be as follows ; though of 
course here, as in other branch of the pro[)Osed 

operations, the ])lat- be vl opted will to some extent 
depend on ilie actual and relative number of the 
Students in the various departments. 

— Eajli i\;gularly organ^'zed Trade or Handicraft, 
whiclt by, its in’portancc, the amount of knowledge 
involved, and the disti’ • ' nature of that knowledge, 
deserves to Imve a separate autonomy, wn’ll have its 
own special Minor and Major Curricubirn, Examination, 
and Trade Certilicate. 

— Where on the jontrary two or more Handicraftg, 
frequently and conveniently carried on l)y the same 
Man, involve almost identical prej)aratory knowledge, 

Y 
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and abilities of clostdy kindred nature, tliey will bo 
publislied top^etlier in order to avoid nnneccssary ?‘e- 
petltion of the infa^ination tliey require in comtnon. 
Thus for instance tliere will be but one, “ Handbook 
and one “ Manuar’ for the House Painter, tlie Grainer, 
and tbc Writer, whereby with a little ai‘ra,ngenient and 
a ftiw remarks, the sa.nie review of pioitients and other 
materials and appliances, may be made to serve for 
them all. 

— The fore^i^oiiig will not jirevent the [nstruction, 
Hxamina.tions, and Certificates in these branches of 
Industiy, from b'oing* distributed in any manner found 
desirable, thanks to the plan of clearly defining the 
Cui’riculurn of every Student, by means of the exjila- 
natory Syllabus published in his Examination Pi’o- 
gamme. 

— Where conveniently ])os’sible, a central or chief 
Tra.de will be selected, round which affiliated branches 
of Industry, may natui-ally group themselves, and Stu- 
dents who have ol)tained a Minor or Major Certificate 
in the one, will be encouiuged to try for Supple- 
mentary Certificates in tlie others. Many Industries 
of small compass, but not undeserving of special 
notice, may be either taken up tluis as Supplk- 
MENTAiiY Pursuits, or studied by themselves on a 
811 i tabl e foi iiid ati on . 

* — Every encouragement will be given to Artisans 
to extend tlieir knowledge to pursuits allied to, or any- 
Avise bearing on their own, and indeed Some Curricula 
of high degree, as for instance the Superior Curriculum 
of the Decorator, will comj)ass obligatorily a mixture ^of 
many Trades. 

— Candidates for additional Certificates will not, as 
a rule, be re-examined in branches of knowledge in 
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♦vhich their* presoiit Certificiites prove that they hav 
already passed a satisfactory examination. 


A glance at a few of tlie OccuparioTis appertaining 
to tlie present group, may tend to elucidate the fore- 
going suggestions. 

a, — Kooftvo. Tiling is now seldom an independent 
trade. l)(‘ing mainly in the province' of the Bricklayer. 
Slating is som(diines in the same hands, or in those 
of the Plumber, but it is frecpiently also, and not un- 
deservedly, taken as a specialty. Should it become cus- 
tomary to unite in the special occupation of a Roofer 
(Coum'iir, Bach^Iecker,) the icovering of Buildings, 
especially with non-metallic materials, this might not 
inappropriai(‘J y be considered as a Standard Trade, and 
educationally dealt v'ih accordingly; not only because 
tlie variety of available materials is considerable, bin 
also because the process of using thein is often attended 
with danger, and tlie means for rendering it less so 
deserve special study. 

._The title of idaiMUER ami Hvdraltlist might 
conveniently unite among vther things : — firstly, all 
kinds of metallic Roofing, Guttering, and the like; 
secondly, * A]) plian.ces connected with Domestic Hydrau- 
lics, i.e. witli lAunestie Water supply and Sanitary 
conveniences.— A certain improvement on the usual 
knov ledge of these matters is a general desideratum, 
and file Summary will he found to be framed with this 
vifew. Moreover suggestions for a more special and 
thoroiighly scientific acquaintance with them under the 
title of Domestic Engineering,” will be found in the 
n^xt sub-heading, 

T 2 
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r.— ITyt»raitlt(^, Sanitary, and Domestic Enqineeh- 
INO. As Jlygienc ])eromes better ap[)]’ecia,ted, and ilie 
attempts to ])i-omote'its public and domestic aj)prications 
are re^nilarized and extended, we may hope not only to 
see its inn)ortance fully recoii^nized in tbe Curricula, of 
the Medical Faculties, but also to see Flyg'ienic Pro- 
fessions and Trades tJirive a,nd prosper on tbe ;2^ood 
tliey do tbrougb tbe evil tbcy ])revent. — IIydraeeic 
Enginrerino, or tbe Science and Art of Watur supply, 
and Sanitary Engineering, or the Science and Art 
of Drainage and Sewerage, are Professions tba,t iiRty 
be expected to be attended to at the Civil Engineering 
Colleges, but with margin enougb for our co-operation, 
especially as far as tbey are connected with tbe physical 
well-being of tbe AVorking Classes. As for Domestic 
Engineering, it is a much more homely affair, and (piite 
wilhin oui‘ compass. It simply unites in a course of 
distinct studies, for the purpose of better casting on 
them tbe light of Science, tbose domestic applications 
of Hydraulics and Mecbanics to purposes of Health and 
(Joml'ort, which are too often undertaken without being 
properly understood. Tlie Master JMumbei’ wbo is led 
liy natuial affinities to include them in bis business, 
will be induced to go into them with much more scien- 
tific thoroughness, by being offered the opportunity of 
^a special Course of Studies, success in which will enable 
him to add to bis Trade-title that of “ Domestic En- 
GiNEER.'^’ Should bis genius or his ambition prompt 
him to covet a professional standing in this useful line, 
he must strive to earn a Diploma of Excellence by a 
Course* of Studies widely compassing the domaiir of 
jbomestic Hygiene. They will embrace^ besides do- 
mestic sewerage, sanitary appliances, water supply, and 
other necessities of life, many of its comforts and co^i- 
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venieiioes, such as Baths cf various kinds, ]>ells and 
tlieir suhstitute>. Alarms, Fire-escapes, &c. 

(I. — .CrLAZLNG. If ujidei’ tlu' tijlc of GJazio]- were 
included the kpowit d '-e of all kinds rnid desci‘i])ti()Jis of 
Window (Bass, j'laiji, worlu'd, or coloured, and the art 
of using' the laliei for decorative jnirposes, we should 
pause and consider ; hui (J lazing as carried on in 
the ordinary way hy tlu‘ l^iinler and Piumhor, is 
decidedly not aPo\r being lakcii as a Supplementary 
Pin suit. 

a.— Tne House Painteu. This important Trade is 
one on the scientific d(‘velopm(‘nt < f which no ])ains 
should he spared. It siaoidd have a Minor and a Major 
Certiticate. The Candidate I’or either oi’ these should 
be recommend(Al to take uj) in a similar degree the 
Supplenientary Pursuits of 1/istempering and Pa})er- 
hanging, or those of Writing and Graining, in preler- 
ence to including the Trade of the Plumlier, &c. The 
Painter aspiring to iiighor lionours should go in lor 
them as Decorator. (Se(^ sub-headiiig A.) 

f.- — Distempeiunu. Thi' may be either jdahiy in- 
cluding Whitewashing and other simple coatings for 
neatness or pres'-/’'‘.tion/^^ or including 

stencilling or other Decorative Work. The kindred 
nature of tlie knowledge and abilities involved, suggest 
at once that Disteni]»eriTn*- should be included among 
the (Occupations taken up by the Painter; thougli it 
should be so fin’ treal' d as a distinct Subject, as to 
allow of its being taken up by persons prevented by 
tlieii' health or otheiAvise from pursuiitg Oil-painting. 

(/.- Papeuu.iNGING is often taken up by the llouse- 

(1) .A. rough kind of Whitewashing, as well as LiieeWashing, and 
ing Tar or the like, are mostly performed by Men acting as Labourers 
unde.r Briclclayers or.Carponters. 



32G TBADES OF CONSTBUCTION. ' [Chap. V. 

painter, and not inappropriately, but tlie two Subjects 
of Distempering and Paperbanging, supported by, t 
Second Grade of G.,S. F. would form by tbcmselves a 
very eligible means of livelibood. 

/t.— The Decoka-I’oI!. Whilst it is exceedingly de- 
sirable to promote the development of chastened and • 
refined architectural taste in the designing of Dwell- 
ings, it is no less desirable to carry the same principles 
of true refinement into all the details of their internal 
decoration. Hence it is im])ortant that the Teclinical 
University should offer every facility and encourage- 
ment for tlic iiroper training: Istly, of the Working 
Tradesman who adding a Major Certificate of pro- 
ficiency in Decorative Work to that which marks his 
cleverness at jiainting in Oils and Distemper, will take 
the title of Patn-tkr axd Decoeatok ; 2ndly, of the 
PitOFESSioxAL Dkcoeatoe, who.se ability to devise 
and superintend all kinds of Decoiative Moik, will be 
attested by a Diploma of E.KCcllence. Like the r>uilder 
who, without being necessarily a good hand at all the 
Trades engaged in the construction of a Building, knows 
enough of tlum to be an intelligent supervise of the 
whole, he may render greater service by his fertile 
origination and adajitation of Designs, his judicious 
selection of patterns and colours, his jiatronage of free- 
hand work in preference to Stencilling, and his careful 
surveillance of all that, is done, than by any nmnual 
participation therein. Mastering the history and vicis- 
situdes of Decoration in various Countriec, and soaring 
through the Hitbctics of Economic Art to a standpoint 
whence he can control the tendencies of Fashion, he 
may be able to exercise a powerful influence on tfie 
manifestations of wealth in the dwellings and furniture 
of the upper len thousand, and cause genuine artistic 
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task) to permeate downwards to nearly every soci:d 
fbi^el. 

i — friLmxn. Notwitlistandiii^^ tlie importance oi 
tills operation, .and llie s(‘icntific interest attached to the 
extraordinary malleahility of Gold, it is a matter of so 
innch more prneiicc than knowledere, and it is associated 
with so many diflerent Handicrafts, that for the con- 
venience of these, it had l^dter he treated as a Detached 
Subject. This need not in the least prevent its being 
made an obl-igatory part of the Curriculum of the Trade 
described in the next Paragraph. 

j . — The (.UurKR AND Gii.dek,. T1i<‘ Trade thus named 
for convenience sake, and in conformity to the common 
practice, is intended to include the making and mount- 
ing of Frames of all kinds, for Looking’-glasses, as well 
as for Pictures, Prints, etc. If must however be borne 
in- mind that the (kirvifig of Wood for Gilded Frames, 
lias been to a great extent superseded by the moulding 
of Stuccos and similai' compounds, and that the working 
of Wood Mouldings is lai'gely done by machinery. In 
fact a Carver who could < X'-'cnte ArtisUc oruamenis 
in Wood, would de^-’orve a special Certificate as Art 
Workman. This T^*;- do fuHher iuebuh^s, or might ap- 
propriately ’include, all ornamental work in Wood, 
Stucco, Cartou-pierro, Papier-mache, and other materials 
wholly or parti; Jly gilt, ployed in the decoration of 
DweJIingg. — It is evident that this Trade is one of 
those that should conu' mder the cognizance of the 
professional Decorator, whose control over the selection 
and arrangement of Furniture, might also extend to 
the ibllowing oubject. 

J(\ — Picture-hanging. This Occupation involves 
more spcciai knowledge and cleverness tlian is gene- 
rally su})po8ed,. l)oth as regards symmetry and artistic 



328 


TRADES OF CONSTRUCTION. 


[CHAr. V. 


rules, and also as regards periiiaueiit safety from acci- 
dent ; and if treated 'as a Suj)plcmcntary Pursuit it wifi 
form a convenient t\djunct to the business eitliei; of the 
Carver and Gilder, of of the U])holstcrer, 

By tlio foregoing* plan of separating educationally a 
number of Optional SuiuKcrrs from the various Trades 
with which ihey are commonly associated in practice, 
the confusion which iriet our view on first accosting 
this group, is considerably smoothed away, and the 
num])er of Standard Trades for which Curricula should 
be provided, is leduced to a few, of which the following 
are examples. 

THE PLUMHEC: AND lIYilKAELLST. 

Minor Examination. 

Gkade 1 Course of G. S. F. 

Giiade 2 Course. Parts of Physics relating to the 
Mechanical Powers and to Ilydi’ostatics. — The 
Chemistry of the Familiar Metals.— r)e))a)’tment 
of the Applied Division of the Course relating to 
the extraction and elaboration of the Metals ; also 
a selection from the Departments relating to the 
supply and qualities of Water. 

Matjiema'jtcal S'l’UDiES. Grade 1, or if conveniently 
possible, Grade 2 of Mensuration. 

Art Class. Stage 1 or 2 of Drawing. 

Handbook. The Junior Technology of the Trade, duly 
supported with Introductory Matter, but not ex- 
tending beyond what every intelligent workma*h 
may be expected to peiform and to understand. 
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• • Major Examination. 

GtRADW 2 CounsR . 01 * G, S. F., sup^ijDrtcd with a,iiy suit- 
able Works on Mecbaiiism ^ncl Hydraulics. 

Mathematical Studies, Grade 2 or d of Mensuratiou. 

Aet S'risiDiES. Sta^;o 2 or d of Drawing;. 

MaJsUAL. Advanced Tccbnolog’y of tlie d'j-ade, with 
abundant introdueJoiy matter, hringbig Science 
into clear connection wi/li its Technical A])pli- 
cations* 


DOMESTIC ENOINEER 

(There will be no Minor Examination.) 

• Major Examination. 

2 Course of G. S. F. 

IjRADE 3. Inorganic Chemistry. — Also Statics, Dy- 
namics, Mechanism, and Ifydraulics from appro- 
priate Sources. 

Mathematical Studies. Grade 2 or d of General 
Mcathemati(?s. 

Art Studies. Sta-.^j 3 ol Drawing. 

Manual. Special Technology, of the character indi- 
cated in the Analysis 

• 

Superior Examination. 

Grade 3 of G^ S. F. 

The other Preparatory Attainments need not be 
raised much .move the level indicated for the Major 
Degree, A far greater expansion will occuf in tjie 
knowledge k) be derived from a full use of the Manual 
supported with, abundant references to special Works. 
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HOUSE rAINTEIl.(l) 

Minor Examination. 

(jK’ADR 1 Coi'PvSE of (t. S. F. 

(trade 2 CoujiPE. Tlio parts of Clioniistry most cssoii- 
tial for understandiDg’ tlio mitiire and prop(n‘ti(‘S (d’ 
the Pigments, A^eliielcs, Amrrnshes, &e., commonly 
used. Tlie selection to he as iisnal indicated l»y 
tlie Examination Syllahus. 

Matjiematicai. Studies. Gi-ade 1 of Plane Mensu- 
ration. 

Art Class. Stage 2 of Prawing. 

Handbook, The Junior Teelinology of the Trade. 
The Introdnciory Portion to inclnde leading no- 
tions of Chromatics. — Also the construction of 
suitable scaffolding. 

Major Examination. 

Grade 2 Course of G. S. F. 

Mathematical Studies. Grade 2 or 3 of Mensuration. 
Art Class. Stage 3 of Drawing. 

Manual. The Advanced Technology of the Trade. 
The introductory Subjects, including Chromatics, 
to be effectively treated, and Hygienic Advice to 
be freely given. 

( 1 ) Tlio Projiaratory Knowledge Lore indicated will suffice for several of 
the occupations wlii(fii have been mentioned as suited for being annexed 
to the present Trade. Should additional attainments be involved in any 
of them, they would be indicated in the respective Syllabuses. 
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THE DECORATOB. 

(No Miiior ExainiiiaJ^iou.) 

Major Examination 

For a (V'rtiOcato as ^VoI:ivI^;o Decorator. 

To jiass tills Examination tlic House Painter liolding* 
a Major (^ei'lilieate must in addition to ilie attainments 
tlici'ein attested sliow the fol]('wi7ig : — A (Jrade 3 of 
the part of Physics relaling to Ligdit. — Considerable 
ex]'iertness at the calculation ( f intricate surfaces. — 
Stage 5 of Drawing in ap])ro])riute Styles. — A good 
knowledge of the laws of Taste in form, colour, and 
subject. — Some acquaintance wuth Standard Works on 
Decora Live Art. ^ 

*A satisfaetojy Ma,nual Test wall be de rhjueur, 

Superior Examination 

Fur a Diploma at. Professed Decorator. 

Ghade 3 of G. S, F. 

The othei’ Preparatory Altalnments will not require 
to be on a much higher level than in the preceding 
curriculum, and Manual Skill will scarcely be so neces- 
sary ; but the Technical Knowledge must include a 
thorough •acqualetance with the laws of Artistic Taste, 
with the history of D^e(/rative Art, its varied Styles 
and its manifold resources, and with the appropriate 
worlds, to which numerous references will be made in 
tlM) Manual. For further particulars see the Analysis. 


The Practical chiefly on Origination, 
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METAL WORKEKS IN OENERAL.(l) ^ 

It may seem at first very discouraging to liave to 
meet tlie educational requirements of a host of Trades 
and llandici-afts in which so many Metals are apj)lied 
in so many ways, to so many purposes; but on con- 
sideration we shall find tlie ta,sk greatly lightened by 
the conclusions which we have already ari'ived at in 
cases more or less a,nalogous to those which now j)re- 
sent themselves. 

The fii'st step towards Metal-working is In obtain tlu^. 
Metal that is to be worked, and here an easy distinction 
may at once be made between the uppermost, and the 
remainder of the Brains and Hands engaged. For 
reasons already explained, the advanced Studies re- 
quired for holdiiig su])orior positions in connection 
with Geology, Mining and the like, may with advan- 
tage remain entrusted to the Government School of 
Mines, being likely to be pursued chiefly by high-class 
Students capalde of enjoying to its full extent the ]-e- 
firied scientific culture centred at South Kensington. 
But below these Students set aside as belonging to 
Category A, are ol ttoXXol of the Mining Population, 
having neither the means nor the previous mental 
training required for availing themselves of that high 
privilege, and who will be only too thaidvful if under 
the proposed system of National Technical Instruction, 
Science of equally sound ])rinciples but more con- 
descending disposition, stooj)S to meet their wants and 
their comprehension. Further, we find that this 

(1) Plumbers and Zineworkors have boon already adverted to. — 
Machinery, 'Watclimaking, and the like, will be treated of in a subse- 
quent group. — litany of the liigher branches of Metal-working, soch as 
those of the Gold- or Silver-smith, escape from our present notice into 
the domain of Art Workmanshii-). 



333 


Skot. 3.J TltApES OF OONSTItVaTION. 

• . • 

circumstance equally applies to a crowd of Workers 
engaged in llie inanildld occupations which pnniy, 
mix, tfishion, (ind {.urn old as ifseful or oriuimental 
articles, th(‘ krndc pr()dncts of the Mines. — Let ns 
take first those wliich belong to wliat it luis been pro- 
])osed 1® call ('atogory (\ engaged mainly in manual 
labour, with a certain amount of skill, but without a 
suflicient extent or variety of Te('hiiica,l Knowledge to 
desei've s[)ccial (hirj-icula. and T/'ade Certificates. 


Categoiy C. 

Tliesc occupations will all he benefited by that 
Common Sense which c^ven (xrade 1 of a General 
Sci('n1if:c Foundation, ])urposely deviseu as the Science 
of Daily Life, cannot fail to develop. AVhen it is 
remrmlx'red that the Second Division of the Course, 
especially of (irade 2, touches on the Technology of 
nearly all the Trades and Manufactures which minister 
to our daily wants, and pjirticukirly on the extraction 
and c;laboration of the taniiliar metals, it becomes 
ob\’ious that a Metal Worker who merely possesses 
such a fouiidatioj), will be a. S(nnvt as compared with 
a fellow worker who has never looked into Science at 
all.CC 

"Category B. 

It is unnecessary to > j-eat what has been said of the 
convenience ^f not only using the General Scientific 
FouLidation as a stepping-stone to further attainments, 
Vit also in many instances of borrowing from a higher 
Grade of the same, certain portions of advanced jn- 

(1) For further yndications see “ Studies for Subject Certificates ** at 
,the l)eginning of this Chapter. 
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formation. This expedient will supply in most of tlip 
Metal-working Trades, nearly all the Preparatory 
Knowledge required. There are however some^ Metal- 
working Industries in which a Siip})lementary Know- 
ledge of Metallurgy is dcmmided, and a few in which 
Mechanism must he understood. As for ^Artistic 
Training, the main point is as usual, that the re- 
spective Workmen should he able to do their appointed 
work correctly from drawn patterns, and the respective 
Maste.rs to draw the Patterns required. 

The present Group affords us an opportunity of 
illustrating a principle which should he constantly 
kept in view in devising (hirricula and ])reparing 
Text Books for the various Industries ; viz., that while 
the elevation and commercial success of each Industry, 
and the health and well-being of those engaged in it, 
should he j)rimary considerations, nothing should he 
neglected which can confer a henelit on the community 
at large. There is a branch of Technical Knowledge 
generally treated rather lightly as an incidental a])pen- 
dage of the Trade of the Furnishing Ironmonger, hut 
the cultivation or neglect of which by himself and his 
Manufacturer, makes a very great difference in tlie 
domestic comfort of his customers ; namely the know- 
ledge, theoretical and practical, of all that appertains 
to the production and domestic applications 'of .Heat 
This highly imj)ortant branch of instruction will I 
imagine he entrusted under the name of Thermology, 
or some equivalent Title, to a special Professor for 
being illustrated in the University Museum by a col- 
lection of Models, A])pliances, and Specimens, moie 
complete than any yet existing, and for being duly 
{aught to the Students concerned, both through the 
Cyclopaedias and ex cathedra. In the higher Grades,, 
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tlieiTnoIoi^ical instruoiioii nliould embrace a 
{tt^liensive i:mge hygioiiic as well as economic 
qucstioiis ; ijk'' odinv, amoiig ofcl<ers tlic following 
points : — Coirimon a, uses o!‘ deterioration of the air 
of a room - rnseen and tliercfy:' too little studied 
play of ati)uvspbcr( cniTcnts iji a room under the 
complex inflmoices of natural or artificial warmth, of 
moisture, of ihe admi-vture of Carbonic Acid, of 
drmn;lits, Ac. contrivances and appliances for the 
special purpose of Ventilation ; — I'clative advantages 
of the various open Grates, ciose Stoves, and other 
heating appliances, as regards convenience, economy, 
ventilation, and action on the Air when overheated ; — 
rationale and cure of smoky chimneys ; — comparative 
heating ])ower of the various Fuels, including Gas, 
taken in eoiinectfon with their pri(*e and relative con- 
venience best construction of Grates, Stoves, and 
] binges, for Cookimr Purposes; — contrivances for a 
supply of Hot Water, either connected with the fore- 
going or devised for Laundry Purposes, and the likc/^) 
Few points in Domestic Jlygiene are more perplex- 
ing than the vexed (juestion, ‘‘open Grates versus close 
Stoves,” coin])licatca s it is on either side by a multi- 
tude of in geld oils devices, and rendered more perplex- 
ing by the conflicting ex]>erience of different countries, 
whilst tq make inattci>> a^^rse, many clever Philoso- 
phers* have foiled it more convcnimit to argue in 

favour of whatever tlie^ had ^ personal preference for, 

• 

(1) Among tlio Manuscripts alluded to elsowlierc as being avjiilable for 
inspection at the T' "ckeulinn- Economic Museum, an Papers relating to 
tliodeading types of Grates and Stoses, and to the modes of testing tlicin. 
We may hope shortly to have tlie benefit of important additions to t'gs 
branoh*of knowlq^lge, in the form of an official Ih'port by the Committee 
charged with the testing of Grates and Stoves at tiie International Exhi- 
bition in connection \fith the Society of Arts, 
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tlian to take tlie trouble of ascertaining whether this 
preference was founded on liahit or on reason. — Not- 
withstanding the labours of llie influential Coipmittee 
appointed at tlic suggestion of Mr. Chadwick in 1800 , 
and followed up in the ensuing year by a series of 
practical investigations at the Paris Universal Ex- 
hibition, much remains to he done which it will he 
peculiarly within the ])rovince of the National Tech- 
nical University to undertake. Endowed with a 
spacious Museum, constitnted on the ])rinei])le of not 
merely exhibiting to the best advantage things volun- 
tarily brought to it, but also of actively getting to- 
gether all that may be recpiired to compk'te each 
instructional Series, it will possess rare advantages for 
clearing up matters like these by ])ractical investiga- 
tions on a comprehensive scale; foi turning at once 
to the best educational account the information thus 
elaborated, and for demonstrating that Industry guided 
by Science, may in serving its own interests, confer 
vast benefits on the community at large. It may 
safely be hoped that the progress made in the in- 
dustrial line at the National University, will be duly 
responded to in the phy.siological line at the Medical 
Faculties*/^) for the study of Hygiene is beginning at 
last to find in thi^' country that aj^preciation which has 
for some time been accorded to it on the Continent, and 
would at once make rapid strides, if admitted to the 
obligatory Curriculum of University Examinations. 

Eeturning to the more direct purpose ctf our Analysis, 
and considering the subject of Tbermology in relation 
to those who will have to work it into practical results, 
we take the example of a London Furnishing Jron- 

( 1 ) The appointnieiit of Dr. Corfield to a special Chair of Hygiene at 
University Collcgi*, is in this respect an encouraging omen. 
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moilgor in n liirgo way of Imsiness, one of those who 
a1*e at the snme time rather inappropriately calh d 
Workiiig Iron* oi,^ ^ rs heeanse tliwy undertake to do 
or get done all \\ /rk connected with Ironmongery. 
We find tliat he (‘mploys among other Workmen, 
one or two ^vla- a to senL out whenever a Grate or 
Stove is to !)(' fixed or altered, or anything else to be 
d(mo in the lieating lin . These Mc^ ought certainly 
to ha\T a few Suiind notions what they should do 
and avoid, •such as would be afforded by even a 
modei-atc acquaintance with Thcrmology. — Tlien above 
them wo see ])ofhaps a Foreman who like the French 
Finn'h^fe is esjiecially competent to conquer a smoky 
cliimney, and who is equally ready to act as consulting 
Engineer for a kitchen range or any other heating 
appliance. What* the above Workmen ought to know 
something of in a viinof degree, this special Foreman 
onglit to possess in a n ijor degree, and each will ac- 
cordingly strive to add an appropriate Supplementaiy 
Certiiicate to the one marking his proficiency as 
AYorker in Ironmongery. 

The Diploma of Excellence with the title of Pro- 
FESSKD THKi?i\iOLOGiM , wili -uily 1)0 Conferred on the 
well trahied* Candidate who masters an exhaustive 
Course of Studies. 

The Professor of Thi?r:\;o..ogy at the proposed Uni- 
versity will probably be also Professor of PiiOTOLOGV ; 
that is to say of the 1 wledge or siiliject o£ Light 
economically considered. This subject, which was in- 
cluded with that of the applications of Heat, in the 
labours of the Douth Kensington Committee, will often 
bo taken up by the same Students, but arrangemente 
will be made •to allow of its being taken up separately 
by Lampists and Chandlers, not specially interested in 
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Tliermology. Tlic Superior Degree conferring'^ th( 
title of Professed Photologist will like that of the siate] 
Course of Studies^, be very expansive, including: — ^ 
knowledge of the best means for ascertaining the in 
tensity and quality of any given Light;— a knowledg( 
of all the most notahle materials and appliances avail 
able for thc) 23roduction of Light, with their comparative 
merits as to brilliancy, quality, steadiness, safet}^ con 
venience, and economy ; — a knowledge of the use o 
Peflectors, including those for transmitting Day-ligli 
to the interior of Buildings in close-built Towns 
a knowledge of the effects of Light and Darkness oi 
the Human PTame in general, and of the amount anc 
quality of Light most congenial to the Visual Organs 
according to personal tem})ei’ament and occupation. 

In the same way that some of the metal-workinj 
Trades plunge rather deejdy into the subjects of Hea 
or Light, others go off at a tangent in other direction 
involving requirements which must equally be pro 
vided for in the Pre])aratory and Technical portion 
of their respective (kirricula. Thus for instance then 
is much special chemical and photological Knowledge 
some amount of Decorative Art, and a g-ood deal o 
Technical Contrivaiice involved in the Gasfittinj 
Trade, 

A question arises in this Group which will frequentb 
occur in future ones, namely as to the manner of deal 
ing with Oommercial Trades. In- theory a Tradesmai 
ought to know the whole history of every article Ik 

(1) This is one of the many resources wliich the spread of intclligonc 
through a scientific education is likely to enhance, and as an example o 
t[ie results may be mentioned that it has been shown by experiment b 
present a remedy for the internal darkness which is Reckoned tCio chic 
objection to the mode of construction of Urban Dwellings for the W'orkinj 
Classes known m the Internal Corridor System.” ^ 
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selfe, but ill practice tljc number and diversity of 
^^ticics sold in a single shop, are such that all we 
can cxpec't of he ! dealer is that li^ should sufiiciently 
possess the ratkinaf of <‘ach. to be able to judge whether 
it be good ainl ^renuine of iis kind, and to some extent 
wlietherjd lii‘ (f.rrrving of pjvference over another 
a^-licile of a dilferent make. Thus taking for examjile 
file Furnishing Ironni< iger, it is iinpussiule that he 
slioidd know tlioioughly the details of manufacture of 
tl^e w'hole iVinltitude ot Articles stored for sale in his 
warelioiise ; liiit he ouglit to be taught to recognize the 
(juality of th(‘ materials of which they are made, tcained 
to discuss intelligently the iirinciple and contrivance of 
fiiy new pa lei it Lock, improved Bottle Jack, or Hydro- 
static Coffc.e Machine, and instriictefl to recommend 
tilings with a subUantial “reason why,” and not simply 
because tJioy are the “hfst out.” 

Aiiutlier (juestioi! is f) wliat extent Trades should be 
anialgamated or kejit apart, and what minor Occupa- 
tions should be taught as Supplementary or Detached 
SulyVcts, so that it may be ojitional wita the Students 
to asisociate them vwth Standard Trades, o^’ to learn 
them as distinct lUv .s oi ii^eliliood. As examples of 
siicli Occupations may be named : — Naibmaking, Wire 
Work, Bell-banging, Cop^»er-beating, Tinning, Electro- 
plating. JjaajiKiing aud ih mzing, etc.— Nothing posi- 
tive need be d- -fded till the actual working of the 
proposed Institution 1 ‘..gs out certain circumstances 
which it wou^d be difficult to divine beforehand, but 
whif'h it will be easy to conform to when become prac- 
tically appal enr. In the mean time appearances are in 
favour of the rule that many small Occupations which 
may conveiAcntly be taken separately by' Minor Stu- 
dents, should be united by Major Students. 

z 2 
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OutUnefi for SummarmP^ ^ " 

Minor Examination. 

Grade 1 Cofrse otG. S. F. 

Grade 2 Course. iTiorganic Chemisliy, and any otlicr 
portion of tlio Elementary Division that may he 
specially recpiired. — The Department of tlie Ap- 
plied Division i‘elatin|[!; to tlie c'ximction and elaho- 
rafion of Metals, and any oilier Departments that 
may have a bearing on the particular Handicraft 
iu view. 

Mathematical Studies. Grade 1 of Mensuration if 
required. 

Art Class. Stage I of Drawing. 

Handbook. To include in its Introductory portion any 
Preparatory Knowledge of a Technical Character 
that may be required by the Trade in view, as for 
instance the description of the Horse’s Foot in the 
case of the Journeyman Farrier. 

Major Examination. 

Grade 2 Course of G. S. F. 

Gradi^: J. Tnorganic Chemistry, supplemented with 
some suitable Work on Metallurgy. The several 
Syllabuses to indicate likewise any other branches 
of Preparatory Scientific Knowledge required, and 
tho' best Sourccs.(^) 

Mathematical Studies. Mensuration il‘ required. 

( 1 ) See also the analogous Suggestions at the end of the Article on 
“ Miscellf^eous Chemical Oticupations.” In resi)oct of Students holonf^ng 
to^ Category C. see the indications at the begimnug of the present Article. 

(2) As an example of such sui)plem(aitary Studies, ns^ay bo mehtioned 
that the Master Scale and Weight Maker should.be well up in the Decimal 
System. 
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Ar^p Glass. Btag'o 2 or 3 of Drawing. 

Manual AMvance-l Toclmology of tlie Trade in ques- 
tion, duly Mip] ^ted witli Introductory ]\Tatlcr, and 
as usual not «nJy of a higher educational level, but 
also of a noicli nau'e coinprclieTisive cliaracter than 
tlie Tueluioiogy of the Ifnudbook. 


I'herniolihj^. 

?u])|'lcineniary Studies for a Minor Certificate to be 
obtained by a Journcynnui House Saiitli, or Worker in 
Tronmongciy, jiossessbig a Minor Certificate in that 
capacity. 

Graol 2 Course. Part of l^l^sics relating to Heat, 
and portions* of Organic Chemistry required for 
undersiandi)jg the formation, properties and pro- 
ducts of f)oa.] ‘Old otlan* Fuels. — Departments of 
the Applied Division of the (bourse relating to 
Warming, Cooking, Yent.ilating, &;c., unless super- 
seded by IntrodiKjtory Information on these matters 
inserted in the Handbook. 

Handbook. To in mde al: that a Journeyman may 
fairly be* expected to kmw concerning Thermology 
as described in the Analysis, 


Supplementary Stadi... for a Major Certficotte to be 
obtained by a*Master House Smith, or the Foreman of 
a Working Ironmonger, possessing a Major Certificate 
in* such capacity. 

• 

GraCe 3 of Irhe parts of Physics and Organic Chemistry 
mentioned in the foregoing. 
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Manual. Advanced Course of Teclinology, 'well 
supported with Introductory Information of the 
nature above described, and affording a sound 
knowledge of Thermology as described in the 
Analysis. 


Studies for a Diploma of Excellence as Professiu) ' 
Tjikrmologist. 

With the exception of raising tlie whole rjnige of 
Gf. S. F. to Grade o there will not be any essential 
difference from the foregoing as to Iheparatory Know- 
ledge. It is as Technical Knowledge, or introduction 
thereto, that will be treated the important range of 
subjects in view, and the Manual, su]>plemented by its 
Notes, Appendices, and numerous references, will form 
a very complete guide book of Thermology, theoretical 
and I'ractical. 


Photolog y. 

Supplementary Studies for a Minor Certificate, a 
Major Certificate, and a Dijjloma of Excellence in this 
Subject, will embrace in a gradation analogous to that 
shown for Thermology, the questions indicated in the 
.Analysis as belonging to the Sister Science, as well as 
the appropriate Preparatory Knowledge to be borrowed 
from Physics and Chemistry, 

The union of the two branches of Practical Science 
will be encouraged, promoting also, in the higher 
degrees, an infusion of Artistic Taste for combining 
beauty with iHility in the respective aj:>pliances. 
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THE UPIIOLSTEIiEE. 

Properly spoakioii,-, ilie Compound Tnide here in 
view, i^ niore^ cori jctly ox])ressed* by the Irecpiently 
used compound liile of Cauintt-makee and Up- 
110L8TEEEIE Acco) 1o Worcester’s Dictionary a 
“Cahinef Maker is one wlio makes articdes ot wooden 
furniture wLlel! require nice workmans] lip,” whilst 
‘‘An Ilpholstrum' is one who fui-nishes houses witli 
l)eds and furniture.” As howevei* the supplying of 
Furniture includes Cabinet-work much better than tlie 
latter name includes all tlie »)oin'U’y that is done in 
t])e Workshop of tlie Upholsterer, tlie latter Title will 
for brevity be used alone. 

Tlris conqjrehensive Trade will be found to'be one of 
those which demand a Major Certificate and a Dijiloma 
of Excellence, but are pot likely to require a Minor 
(ku’lificatc. Tn lact ihe Master in a regular business 
genei’ally eiiqdoys .jiecial Journeymen for the several 
dejiartments, but should himself possess a good know- 
ledge of them all. P>esides the Joinery and Cabinet- 
work executed in liis Workshop, he should understand 
the quality of otbei* articles in W(<od, Cane, and othei’ 
materials, \yhich ii may better suit his purpose to 
procure from a special Axtisan, say the Chair-maker. 
Though he docs not as a rule manufacture his Iron 
and Brals goods, he must know something about them. 
Then the subject of Stuffing Materials is much more 
vast and interesting than is generally supposeH, and as 
for Woven Fabrics, besides those which form the in- 
dis})e usable shm of Ptuffed Goods, a great many more, 
including Curtains, Carpets and the like, should be 
thoroughly gone into by the Tradesman “ who furnishes 
houses with beds and Furniture.” If to all ibis we 
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add tlie Artistic Element, that is to say Taste in^Fbxm, 
Colour, Symmetiy, and Effect, and a moderate pi^o^ 
ficieifcy iji Drawing, we liave five cliief branches of 
technical attainment, namely Wood-work, Metai-work, 
Stuffing Materials, Fabrics, and Artistic Talent, to say 
nothing of accessory attributes/^) 

Defore proceeding to a suggestive Summary, it may 
be well to remark how much power tliis Trade possesses 
when directed by intelligent and conscientious minds, 
for introducing in the domestic habits of the People, 
not only improved Comfort, but also improved Taste. 
Nor is it too much to say as regards many of the 
dwellings of the ])Oorer classes in ])articular, that be- 
tween the shabby-fine, impure old furniture that is 
there, and the unpretentious, but neat and cleanly fin- 
niture that might be placed there at equal cost, under 
the guidance of scientific knowledge and hygienic 
principle, often lies the difference between Disease and 
Health. 


Suinmanj. 

(No Minor Examination.) 


Major Examination. 

Gkadj-] 2 CouKsn of G. S. F. A large portion of the 
2nd Divisioji of this Course is so peculiariy fruited 
for supplying the necessary Preparatory Scientific 
Knbwledge, that probably nothing fyrther will be 
required. 


( 1 ) In the Dictioijfiry uUove quoted, wo read that the term UrnoLSTEiijcit 
IS derived 'from UrnoLDEii, which orij>iiially meant tlie hearing of Coffins, 
iis Well as the wuLrOdihij of Funejal rihis in gcnoj-al. Tliis office is still 
to a great extent performed by the Upholsterer, but need* not lx; included 
in his Curriciilmn. 
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MiWematical Rtuj>ie8. . Gra,cie 2 oF Meiisiuatioii. 
• . AdvancciJ Arithmotic. 

Ak']’ Class. 3 of tlic appropriate Siytes of 

vieiuc'inf^ Ori^'i nation. 

Manual. To incinde, besides a good practical ac- 
(jiiaintan o wiib tlie Materials used and tlie Ope- 
rations perforuied in the various liranclies of 1]ie 
Ti'ade^ a sound kimwledge of the laws of Artistic 
Taste ap])liMl to Articles of Domestic Fui’niture, 
with a view to uniting nealness, and where de- 
si red elegance, with the reij[uirements of Health 
and Coinl’ort. 

Superior Examination. 

Th(‘- whole of the Preparatory Attainments to be 
raised one (Irado, particular!/ including in the Artistic 
'Training cleverness at originating and ])reparing 
Designs adapted to anv required purpose, taking into 
account available space and means. 

Tkcuntcal Training to include : — A complete know- 
ledge of all materials and contrivances available 
for the appropriate Furnishing of Dwellings of 
various levels f.i pretension , special attention being 
}iaid to the means fo’' turning limited incomes to 
the best account. — A comprehensive knowledge of 
^th® various styles oi Furniture and Decoration 
whibh prc.aii in various Countries, or have pre- 

vuailed in former tjiues. 

• 

Upholsterers who have obtained Diplomas ofExcel- 
lenc( , will be encouraged to try also for Diplomas as 
]?rofessed Decorators, which will show their ability to 
contract for all that relates to the embellishment as 
well as the furnishing of first-class Mansions. 
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SECTION 4.-TRADES CONNECTEC 
AND CLOTHING. 

Tin’s Group of InJusti'ial l^irsuits is iutouflcMl to 
3 ml)race tlic wliole ran^G^e of Class I\ . oj tlio late 
rwickeuliaiii Economic Museum (p. 120), iiicJudiu^ 
tiot only Textile Materials and Fabrics in the vaiious 
dages up to actual use, but also Water) u’oof Articles 
xnd the substances used in tlieir manufacture ; also 
Leather, Furs, and various accessories of Dress, useful 
3 r ornamental. It is another added to the many groups 
which have already proved that Technical Instiaiction 
cannot be dealt out to the various Industries in uniform 
portions, and that any scheme for dispensing it fairly, 
must as a first condition be based on a detailed r( 3 view 
of the whole Technical Kingdom, and secondly be 
made as pliable in its various adaptations, as it must be 
firm in its main principles. 

Eeviewing the vast fidd of operations now before us, 
from the growth of Textile Materials to the ultimate 
use thereof, and from the coarsest Matting to the most 
delicate Tissue, we find comparatively few oT those 
prominent and well-defined types of Working Trades, 
whose intellectual needs can conveniently be met by 
a regular Curriculum. Among these few, two of a 
chemical character, those of the Dyer and the Tanner, 
were selected as the first examples in our analytical 
review. At the other extremity of this Group, where 
Fabrics are converted into Apparel, we shall see the 
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Ta^ildr, ITattei, Shoesnaker, and n few others, working*- 
^llectively’a< that ojiversion, in a manner to deserve 
our special atf , thougi it will not be easy to find 
a collective title i'oi tiieir 0< cupatioiis.(^) The greater 
part of the ('roup however coiud.-i.s of Pursuits less 
easy to coiii]'>:i.ss v. ito oiitliiH's ol“ special instruction. 

First’ coni'- what may be styled Aoi:iclilturaj. 
Industries, sueli as tb^' growing of Hemp, Flax or 
Cotton, and tin j>roducing oi Wool or Silk, to which 
may be added the supplying of Hides and Skins in 
wdiatcver way obtained. All tnese will in duo time 
claim, directly or indirectly, their Kshare in the benefits 
of the ])roposed system of Technical Instruction; but it 
would be unwise to attempt to include them in its first 
ojwatioiis. 

Tlieii come the Jh’ocesses by which these Materials 
become Fahrics. They, are usually conducted as large 
Manueacturing Industries, on the plan of subdivided 
labour, and many nands directed by few minds, and 
afford opportunities for ap|)lying most of the expedients 
which have been recomniLmhHl for similar cases. The 
legitimate ambition of the directing minds, will find a 
suitable recompcji in Diplomas of Excellence granted 
for comprehensive knowledge, &iid commanding abilities. 
The Foreman of a Dcpaat nient will in most cases only 
aspire to a Mamr Certifioa+e, but his knowledge should 
inclftde tlie esscjff-ial particulars of all the other Depart- 
ments. — Descending t^- " hat may be called the ntmor 
level of l’acto«’y employees in the line before us, we arc 
reminded that assuming they can only be classed as 
belonging to Category C, they may be greatly benefited 
by adding to a Grade 1 of the whole G.* S. F., a 

• ^ * 

( 1 ) Tlio French woiU “ confection ” might be very convenient, but would 

be liable to misintej’pr(;tation in English. 
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Grade 2 of Clieiiiistry and also of tliat Department of 
“Applied Knowledge” which relates to Fabrics and 
Clothing. 

This ap])lies also to many branches of Manidlic- 
turc carried on at home by more or less independent 
Artisans, as Stocking Weavers, Silk Weavers, and tlie 
like. The more advanced or more intelligent of these, 
might take Grade 2 for the whole of their G. S. F., 
su})plementlng it with some suitable book on Mechanism. 
They would also do Avell to learn Drawing. — Perhap)S 
after a time it may be found worth wliile to include in 
the Advanced Cyclopedia, certain Manuals that may 
prove valuable sources of information f )r whole groups 
of Artisans ; as for instance a Manual of Weaving in 
general, from which any Weaver in particular may be 
directed to omit the few portions wliicli do ]iot concern 
him, but to leam all those which do.<^) This knowledge 
will be supplemented from other sources. Thus the 
various Silk Weavers will borrow from the Manual of 
tlm Silk Mercer sucli information as the following : — 

Silk ; its History, Production, and Trade. 

PLEAcniNG AM) Dyeikg applied to Silks. 

Silk Faukics most deserving of notic(i, reviewed 
under the united considerations of utility, beauty, 
and price. 

It is obvious that a Workman engaged in son?e other 
department of the manijuilation of Silk, may be sub- 
stituted for a Weaver, or that a Weaver of some other 
Material may be substituted for a Weaver of Silk. In 
each case the jirinciples of selection of the most ap- 
, propriate Subjects will be the same, though differen,t 
thej application. 

(1) Hygienic hints for llio sjiccial Benefit of Weavers will of course be 
included ; especially concerning eyesight. 
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•i\fYcr tlie MaiinfaetiiriniQ^ Inddstries, a niiinhcr of 
^R)MMEkciai. Traded throw aei-oss onr patli frcsli diffi- 
(niltios to 1)0 0 )iR';'i»Tccl and overcome. Suioo of tliem 
arc in(l(' 0 (l 1 ]k 3 no lo cRTatnros of circnmstance. Tlieir 
aHSorinients of Goods arc so option;.], and vary so much 
acc()rdini>' to Rx doios, \\ h^dlici populous or secluded, 
thal it would be futile 1o atiempt to folicr them with 
strict formularies of 1 cLiiical iiistruclio]'. We have 
moreover to encimnier the extr^^mc laxity and confusion 
Vvhicli prevail in (Jomm^u'cial Nomenclature in general, 
and ]n the nomenclature of 1'extilc Fabrics in par- 
ticular. If, by way of illustration, we submit to a 
searching review the ;o‘ticles included in the warehouse 
of Ihe ordinary Woollen Dra])er, we find that a feeble 
attc-mpt at regular classification is almost lost in a 
conf ision of idetitical or nearly identical Fabrics bear- 
ing different names, and of identical Names given at 
difda'ent times or in dlFu’ent places to dissimilar Fabrics* 
In this as in many other branches of Technology, tlie 
Museum of the proposed Technical University, will 
if elaborated with proper resources under the direc- 
tion of competent Professors, each responsible for liis 
speciality, form a r-Cindaid of Reference of inestimable 
importance*. Its enlightening influence on the con- 
mining as well as on the producing portion of the com- 
munity^ will not onlyj id.g order where ignorance and 
confusion reign, bat may usefully control and guide the 
prolific manufacturing ingenuity which now .runs wild 
fo]’ the simjtle reason that NoiKdty attracts purchasers 
irr('spective of Improvement, 

, What however chiefly concerns our present arguj, 
ment, is the usefulness of the Museum as a hieau^ of 
Teclinical Training. Being specially contrived for im- 
parting the right kind of knowledge in the most con- 
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veiiient form, its several Departments will equally 
correspond to the instruction given in the Teclinicftl 
CycloptTdias, and to that delivered or cathedra^ and 
the present is one of those Suhjhcts in which a Com- 
mercial Student inspecting the Illustrations with his 
Text Book in hand, may ])re])a]‘e himself for an Ex- 
amination, with very little help from a Teacher. 

It must he rememhered that, like the Furnishing 
Ironmonger whose case was descrihed in the ])revions 
Section, the Trad('sman who unites in his Shop the 
])ro(lucts ol‘ many distinct Industries more or less con- 
nected with Apparel, cannot he ex])ec(ed to go deeplv 
into the origin and manufacture of every article ; the 
essential ])oint being that he should know enough con- 
cerning them to he able to judge of their quality and 
value, so as to keiq) himself, and ‘consequently his 
customers, from being taken in. Thus the Genekai. 
OuirriTEU, especially in the (huntry, may possibly 
find after considinhig the many resources and devices 
which the [U'oposed educational system ])]aces before 
him, that his best plan is to earn a Major Certificate in 
Woollen Ih’apery, Linen Drajiory, or Flalxudashery, 
and then only to try for a Minor Certificate in each of 
the Supplementary Trades represented in his Sho]).(L 

Passing now to the class of Tradesmen engaged as a 
rule in p]‘otecting and adorning the human frnme, and 
by way of exception in pinching and disfiguring it, 
are struck by the prominent and representative position 
occupied by the Tailoi:, the Hai’teii, and the Shoe- 
maker. Looking closer we notice that many other 
Trades hook themselves on to these by links that must 

(1) In imKfiiiig Supplementary Examinaiions of thia description, a 
Candidate n^ed not be cxjijniued again in Attainments in wliich liis 
Major Certitote shows that lie lias already satisfactorily passed. 



FABBICS Am CLOTHING. 


351 


Sect. 4.] 


• . • 

not 1)0 ignorod. To tlio (lontlomoirB Tailor, wiio liim- 
!^elf proseiiis several v;i,ri(‘ties, must be associ;it(‘<i !hc 
Ilalilt-inalcor, -nd Ladi(‘s Tailor^ the last meutioiied 
doiiio; to a (*^']*taiii ^ xhait idiaitical work with the Dress- 
iiKiker; and t^uis stop by step we might go through 
a ninnker of oc< v»p:itions entn]sted to male or female 
I'ands. Some thing similar occurs in the Trade of the 
i bitter, with its ieminir uiTsets in th^' fwrrn of Bonnets, 
Cap^, and othc]’ llcad-drcsses. 


The )uat\ing of Slioos, like Glove-making, has to a 
(certain exient become Factor} V^^ork in certain locali- 
ties ; cutting of clicking, closing or joining, welting and 
s(doing, are often done by different hands, and binding 
is mostly done by iemales; yet the ordinary Country 
Boot and Shoe Maker who includes Ladies’ Shoes, 
affbivis a veiy instructive example of a substantial and 
web-defined Manual dVade well deserving of an in- 
structional lift, and it \ i]l suit our convenience to take 
liim first, making liis requirements a point of com- 
parison for others. 

Science in general can nitroducc to die Shoemaker 
new resources, and teach him to make an improved 
use of old ones. lL\gieni< Science in particular will 
shoAv him oil the oik^ ha,nd. how to avoid the injurious 
effe(*ts to which some [)arts of his occupation occasionally 
subject ^ Workman con;>i,cuitly employed at them, and 
on tFie otlier ha> d, it will teach him how he may benefit 
very materially his ci. ■ -^mers, especially tlioee of the 
feminine geitdcr, by carefully studying the anatomy 
and physiology of the Human Foot, togethei* with the 
effects of pj’cssure in producing Corns and other AiUi 
ments, and by effecting accordingly the best* possible 
compromise* between real and conventional beauty, 
Nature and * Fashion. There is scarcely so *compre- 
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lieiisive a raiif^e of subjects as to afford scope for a 
Di])lonia of lixccllcncc, but the stages of Knowledge 
by wbicb tbe Ap])r(;uitiee sliould become Journeyman, 
and 1,b(^ latter become Master, are sullioiently clear to 
warrant tbe following ouilincs of a Suggestive Sum- 
maa*y : — 


Minor Examination. 


(luAl)E 1 Counsu of Gr. S. F. 

Grade 2 Course, l^ortions of Cbemistry bearing on 
tbe Tanning and Currying processes. — Depart- 
ments of tbe 2n(l Division of tbe (Vmrse relating 
to tbe production and uses of Leather, as also of 
India-rubber and Gutta Pereba. 

Airr Ct.ass. Rfagc I of Drawing. 

IIanurook. Tbe Iniroductory Portion to include lead- 
ing notions of tbe structure and functions of tbe 
Human Foot. The Teelniology to conclude with 
brief advice on tbe Hygiene of tbe Trade. 


Tbe test of Manual Ffliciency may be resoited to 
more easily tlian in most of tbe Trades Iniberto re- 
viewed. 

Major Examination. 

Grade 2 Course of G. S. F, This Preparation will 
])roi)ably sutbee ; the cbief difference from tbe fore- 
going Cuniculum, being in tbeTecbnical Studies. 
Art Class. Stage 2 of Drawing. 

Manual. The Introduction to include a thorough 
insight into tbe Anatomy and Physiology of the 
Foot, and the normal and abnormal growth of 
the Skin. The Technology to include the His- 
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'torical and EltInioJogical Aspects of the Trade, or 
in other words, a Review of the various Foot 
tectors or Coniraeto7\s used a,| various times, and 
in Various. (Vaintries ; attention being j)artieulai‘ly 
directed to the latest and best cojitiivances devised 
in this conntT'Y or abroad for sup])Iying tlie Poorer 
Classes with durable waterproof Boots and Slices, 
uniting cheapness with otlier essential conditions. 
Tlie Kvgieiu' of llie dVad(‘ to be fully gone into 
as rc'gmds the health and comfort botli of the 
Workman and of the (iisiomcJ*. 


As a man may be a good Master Shoemaker without 
being a first-rate hand at fine stibiiing or the like, 
the standaid for these more manual ])aa1s of the 
business need not be liigiler for him than for the 
. flouiTK'yman. 

d aking the ibn^going indications as a starting jiohit, 
there will be no real difficulty in ])reparing for otliei* 
(Nothing Trades, analogous r,ehem(‘s of study ; provided 
care be taken, whilst making every necessary allowance 
for the requirement, of each, to cut away everything 
that may fairly be dispcuised with. Thus for instance 
as regards the ITattku, there will be no necessity for 
him to have as thorough an insight into the contents of 
the Ilfiad^.as the Shoemaker should have into the in- 
ternal structure of itic ot. Fortunately the, human 
Cranium cannot, like the more tractable nether ex- 
tremities, be squeezed into conformity with ;iny given 
Last which Fashion may prescribe, and consequently 
the transgressions of the Hatter against the laws pf 
Perscftial llygieuo are few as compared with tliose of 
* the ShoemaW. . It is rather in the ])oint of view ol 
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artistic taste that his influence is o])en to improvement. 
Resides sti‘iving to improve tlie formal stiffness of IjaU- 
dress gentility by gradually relieving it of the incubus 
of the (‘ylimh')\ he may exercise his taste more freely in 
fancy Hats. In these, and still more in the article of 
Caps for Men and Roys, he will do well to make him- 
self acquainted with all that, local and technical ex- 
perience have at different times devised for special 
circumstances of climate, occupation, kc. Having thus 
arrived at the best contrivance he can devise under the 
influence of physical and hygienic knowledge, he will 
finish up by introducing to the utmost extent, the 
artistic element of Tastk. in Outline and Colour. It 
is obvious however that these arc matters for the 
Master, and not for the Journeyman, and that the 
knowledge of Materials should be much more (ex- 
tended in the case of the farmer than of the latter ; 
whereas on the contrary in actual work of hand, there 
need scarcely be any difference between them. 

The Tailokinu; Trade presents a stronger case to 
the same effect. The Master, if he is in a large and 
rather stylish way of business, must not he expected 
by any means to be so clever at the use of needle and 
thimble as some of his Journeymen ; for his superiority 
lies not in the fingers, but in the mind and eye.^^) Ilis 
knowledge of the various kinds of Materials that pass 
through his hands must be widely extended, urdcss it 
be found preferable to make a distinction between the 
simple Master Tailor, and the Tailor mid Draper who 
would be expected to earn his double Certificate by 
projiortionate knowledge. — Whether or nc>t the tailor- 

( 1 ) Ca^cK of tills {](soii]>tioii nn.tiirally the idea that tlio estab- 

lished Master who wislios to he ecrtificated as deserving of hisrposition 
need not pass a Minor Examination before his Major one. It would be . 
however undesirable to male' this a goni'ral rule. 
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in^ Trade cfdls for a Superior Examination wi'tli its 
Diploma of Excellence, may remain for the present an 
open question. , 

Wo ^lave seen all alon^^ the subject of Hygiene, a,s 
applied to Technical Industries^ dividing itself into two 
questions: ilie Health of those employed, and the 
Health of the Oustomer. As regards the fojiner, the 
Tailor’s Workshop suggests some little aehrice, whicli 
however to he useful, must not he exaggerated. As 
regai-ds th6 Health of the Customer,— first of all 
we must relieve the Tailor of much responsibility re- 
specting Militaiy outfits, and all manner of coinen- 
tional costumes and liveries ordered by those who do 
not wear them, and worn by those who have ]io voice 
in the contract. Then as regards Genilemen’s Tailors 
ill geuerah it must be confessed that anything their 
good sense miglit accmn]>lish in the furtherance ol‘ 
rational or well-shaped garments, sinks into insig- 
nificance by the side of what might be done by the 
Sister Trade for promoting healthful comfort and 
artistic grace amongst its fair (uistomers 


FEMININE oqUi’ATIONS CONNECTED WITH DRESSMAKING, 
MILLINERY, Ac. 

Here we find -mrselvcs f ' the first time called upon 
to cofisidej’ a Tride, or rather a cluster of Trades or 
Occupations, thaf are oi ^'ight to be in female hands, 
and before attempting to assign to them their ap)pro- 
priate share in the educational henefits of the proposed 
Institution, we must scan the special difficulties that, 
are to be overcome. 

It has beefl^ stated in a previous Chapter, that a large 
proportion of those Industrial Pursuits which are most 

2 A 2 
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frequently assigned to the softer sex, involve a limited 
range of ideas, but that tbere are interesting exceptionfi 
to tin's rule. The Tpdes now specially before us, that 
is to say those which make up Garments and tlidorn- 
ments of various descriptions for female use, frequently 
exhibit the rule and the exce})tion under one roof. As 
in the case of the analogous male Ti‘ades, we see large 
establishments where brain-work is reserved for the 
few, whilst hand-work more or less split into distinct 
departments, often becomes a mere iminual perform- 
ance, measured out in uniform stitches by a jiractised 
but unreasoning eye. We see little n'eces^ity for im- 
parting any comprehensive Technical Knowledge to 
this needle-armed rank and file, but all the greater is 
the resjionsibility, and the need of intellectual Train- 
ing, in the leaders of this patiently and submissively 
industrious host. In fact the siumber and diversity of 
the Articles called into requisition as Materials or 
Accessories in the endless work of female clothing and 
adornment, so vastly exceed even those Avhich perplex 
the male Outfitter, that a Diploma of Excellence would 
be well deserved by any Lady Suj)erintendoiit possess- 
ing anything like a knowledge of the whole range of 
producing Industries, and manufiictiiring processes in- 
volved. At the same time it is obvious that nothing 
beyond a carefully reduced and simplified Compendium of 
this information, can be proposed as a suitable educational 
standard fin- the Mistresses of the ordinary dressmaking 
and millinery Establishments or Shops^ in down or 
Country. This Standard or Degree approximately co- 
incides with that to which we have hitherto assigned 
a, Major Certificate; whilst the Minor Degree suggests 
itself as about tlie right thing for the Young Women 
employed in a business of this description, in a capacity 
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analogous to that of Artisans or Journey men. In the 
?iftaller estahlisliraents, and especially in the couTU^y 
ones, the various hrnnches and si-ages of handicraft, 
insteacf of tcilding to split and become mechanical as 
in those on a large scale, show a tendency to coalesce ; 
the social as well as mental inter\uil between directing 
ainl working is diminished, and at last we find tlie two 
capacities merged in one person. There is nothing 
new hi this. Many of th(‘ mah^ occupations previously 
reviewed ])resent similar gradations from the large 
establisiiment to the individual ; but this does not 
interteixi with ‘the feasibility of a])pointing a Minor 
aiivl a Major Certificate at fixed levels, each to become 
a goal for those below it, and a i‘econn)ense for those 
wlio reach it. — In drawing however a comparison be- 
tween I lie resources of the Keihales now before us, and 
tltose of the Mah'S previously I’eviewed, we are led to 
the following considerations : — 

— Lch us assume that in due time some such system 
of early training in the Kudiments of Practical Science 
as the one suggc'sted in a ])ie\ious Chapter, will have 
been generally adopted in the Primary Schools of the 
People, and that ik ■ instiurtioi* of this kind required 
by Females, •though leading in some respects to different 
aj^pli cations, will have been recognized to be funda- 
inentalli^ the same as tjsit ' squired by Males. On this 
assuiS})tion we ne'ght feel entitled to expect that almost 
every Girl intended to ' apprenticed to Dressmaking 
and Millinery, or to any other feminine Handicraft, 
should come from School %ith a good preliminary in- 
sight into that range of Knowledge which, considered 

(1) If the word Artisan were always pronounced as it should he, »dth 
the a(fcent on tlt3 first syllable, I would propose Artisanne for the female 
equivalent ; but the ordinary practice of accentuating the last syllabjc of 
Artisan, might engchder confusion. 
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111 its direct and lioniely bearings, is the Science' of 

Daily Life, and wliicli coiisidered in relation to TecW- 
nical Studies, has bpen denominated Genei?al Scien- 
tific Foundation. Yet I fear that this expectation, 
however correct in theory, will be found practically to 
demand considerable allowance. 

— Girls ai'e useful at home when Boys would be in the 
way. From 9 years of age, and sometimes earlier, they 
can in a variety of ways, and es]>ecia]ly by minding the 
babies, afford tlieir Mothers valuable aid, ‘and enable 
tliem to do remunerative work. The consequence is 
that Parents who, especially in towns, ‘would be glad 
that their Boys should have a I'cgiilar schooling up to 
at lea^t 12 years of age, are inclined to stint and 
curtail that of the Girls. — For this and other reasons, 
w^e must consider the lafler as likely to enter into their 
Apprenticeship with a very scanty scientific founda- 
tion ; especially as the substitution of machine for hand 
in many departments of needle-work, lowers the age at 
which they can begin their technical career. 

— The hindrances during Apprenticeship are not less 
serious than tliose wdiich preceded it. It has been pro- 
posed as regavds male A 2 )prentices, that every possible 
facility should be afforded them for attending S(uence 
and Art Classes in the evening. For them this would 
be in every respect desirable ; but a young Apprentice 
to Dressmaking would on the one hand be liktily to 
find plepty of employment for her needle in evenings 
at home, and on the other hand the propriety of her 
going out at that time to join the Science or Art 
Classes, would in many cases be very questionable. 

Froitf the foregoing considerations it results that con- 
siderable allowance must be made for tlte diffichlties 
which Females have to contend with, especially as re- 
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ganls the studies for Minor Certificates. Jt need 'not 
feso great as regards tlje studies for Major (Vu’titieai .^s ; 
iievertlieless iu presence of tlie o^verwlieliuiug vari(‘ty 
of tlie* Maicu'mls used, care must bo taken to reduce 
to a brief and simple (brm tlie account of tlieir origin 
and maniifactiii'e. Here again we sliall find tliat up 
to the Major tJegree tlie battle of tecLiiical study is 
lialf won by mastering with the aid of tlie first, the 
second Division of ll»o General Scientific Foundation; 
end)iaei7ig as eacli Grade does in ju’oj portion to its 
power of gras]), all tliat is most '.'ssential or most inter- 
esting in the Technology of Daily Life. 

]|ev(U‘ting to the Ladies SuPKJilNTKNDUNTS or DlRKC- 
tunssKs ol‘ large Dressmaking, Millinery, and Ladies’ 
tleneral Outfitting Establishments, it is evident that 
the management* of a business of this description is, 
as befoi'o hinted, a task nnvolving foi' its projiei’ accom- 
plishment such a dep<b and variety of Technological 
Knowledge, and so much Artistic Definemeiit, to say 
nothing of Hygiene, as to claim a Diploma of Excel- 
lence as professed Ladiks' OoJ’r titer, oi IAiclamydist. 
Dositions of this kind are now often reserved for 
Gentlemen DirecUi-*, b.d wilhouL diuiying to these 
the opportunity of a.C({uiring and getting recognized by 
a Diploma the scientific, artistic, and technical attain- 
ments lecpiiied, every encr-uragement should be afforded 
to fe^uale com oeti tors. By encouragement 1 mean a 
convenient arrangeme •{ of the Classes and Jilxamiua- 
tions, and an* explicit understanding that Female Stu- 
dents are expected, and not any lowering of the high 
scientific cbaiacter which sliolild invariably attach to 
Diplomas of Excellence ; for though we have ^eon j^hat 
considerable allowance must be made for the difficulties 
which young Girls of the Working Class have to cn- 
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coni*itcr in the ])iirsiiit of Knowledge, yet wlienevcr 
Female Students liave been in a ■[)ositioii favouring th^ 
full development of^tlieir natural abilities, they have 
abundantly ])roved that they could coj'ie wttb an 
amount of earnest study not only equal to anything 
required for the intelligent mnnagcmient of a large 
concern, but such as to make them the worthy depo- 
sitories ol* that improving influence in the Coumdls of 
Fasliion, tlie want ofAvhich has often been so lament- 
ably apparent/^) 

Among the thousands of female hands at work foi' 
clothing and adorning their own sex, or for providing 
apiu'opriate portions of the male wardrobe, a very ku'ge 
percentage are still em])loyed under conditions alike 
adverse to the healthy development of body and of 
mind. Tliey have been* pur])osely omitted from the 
foi'egoing review, because the "regeneration so ])raise- 
worthily begun l)y various ])hilant]iro])ic agencies, must 
be further advanced before the educational influence 


of the Central Techni(^al University can be satisfactoi’ily 
exercised in this dii’eetion. Even as regards the mem- 
l)ers of the needle-working community to whom the 
present article applies, our oj)erations must for a time 
be regulated by extreme caution, and it is in* a tentative 
sense that must be accepted the following suggestions. 


Summary, 

Minor Examination. 

Grade 1 Coiij^se of G. 9t F. 

Art Cla-ss. Stage 1 of Drawing. 

c 

(1) Should tho luovcmcni find favour, there would -be an excellent 
opening for the ap|x>u^tmcnt of female Professors. 
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IliNDiiOOK. The 'J’eclinolo^y to include a review of 
the Appliances and Materials, sufficient for re- 
cog-niziiig- flafiv i]uaHty, witligut going rniK'li into 
tlfeir 01 ‘igin and manufacture. More attention to 
be })aid to tlie j)ractica1 work of cutting out, 
making U[), a,nd adorning articles of apparel or 
lic'ad-(lress, witli the aid of a]>propriate ])atterns. 
The bl vgiciie of tlu' Tnule ]iot to bn. overlooked. 


Praci.ical Tests here come in as a r(‘gular part of the 
Pxanilnation, and slj('’ild include, besiik^s plain ]ieedle- 
woik of all kinds, wiiJi marking and the like, the 
actual carr;;ing out of tbe practical work described 
above. Tbe tiing occupied to be taken into account. 


Major Examination. 

(xUAnn 1 OouRSE of G. S, F. 

Gjude 2 Coui^SK. — Department of tbe Applied Divi- 
sion relating Fabrics and (duthing. 

Art Class.. Stage 2 of Drawing. 

Manual. The Introductory Portion to give a good 
insi^^ht into the TiOv s of Taste applied to Dress. 
The, Tech/iical Knowledge to include a sound 
acquaintance with the nature and mode of pro- 
duction -of the Appliances employed, such as 
Needles and Thread, and of the materials used, 
such as Fabrics, Trimiiings, Fastenings, and 
Ornaments ; so that the Student may be enabled to 
^udge t^i coiinaissance de cause of their quality and 
I’elative advantages. — Also an acquaintance with 
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‘the cliicf types of Sewing Machines. — The Hygiene 
of the Trade to he fully gone inio. 


Tlje Practical Tests, wliich will form an essential 
feature of the Examination, should show ability to take 
measure, and to devise and carry out< any oi'dlnaiy 
articles of Apparel or Head-dinss, according lo in- 
sti'uctions, without patterns, without waste ofmaUTials, 
and with becoming “ r/oV.” Also cleverness at \nrious 
kinds of fancy as well as plain needlework. 


Superior Examination. 

(lltADE 2 CoUJ’tSE of Gr. S. F. “ 

Art Class. Stage 3 or 4 of Drawing, chiefly applied 
to costume, and including origination. 

Ma^^UAL; to be so su])plemeiited by Notes, A})pen- 
dices, and Keferences to, or Analyses of Special 
Works, as to give a considerable expansion, and 
at the same time a much more scientific tone to 
the Curriculum of the Major Degine, especially 
as regards the following jiurposes : — To establish 
on sound Hygienic, Economic, and Artistic prin- 
ciples, permanent rules of guidance in matters of 
Dress and Adornment, and also a correct appre- 
ciation of the respective qualities and capabilities 
of the various Materials, taken singly or ap})ro- 
priately assorted.— ^To make from the advanta- 
geous standpoint thus obtained, a critical review 
of the costumes of various times and •countries. — 
To deduce from these data, full, of suggestive 
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interest, a lively as well as rational guidanc*e to 
rising talent, developing a spirit of origination 
frauglit with expedients for ^11 circumstances, and 
capable f lapting itself at wiM to the gorgeous, 
the faiicif' L ihe retiring, and die plainly useful. — 
To^ comhine a thorough knowledge of Hygienic 
re(phreme]its with ihe other cpialifi cat ions neces- 
sary for tiie prope- nianagemeiit of a large com- 
mercial estaijhshment. 


Actual skill -at needlework to he less a consideration 
than tlie ability to appreciate and utilize the skill of 
others. 


.SECTION 5.-TRADE8 AND OCCUPATIONS CON- 
NECTED WITH FOOD. 

There is in the educational aspect of this group as 
com])ared with tliat of the foregoing, a considerable 
dimifiution of the Mechanical Element, which we have 
seen at work in tke spinning and weaving of Fabrics, 
and the making up of bfarmeiits, and a vast increase 
of the Chemical Element, which there was almost con- 
fined to Dyeing, but wliich here assumes paramount 
irap(?rtai\ce, net only "as tlie chief agent in numberless 
processes of production or preservation, but as sup- 
plying the analytical gauge by which the comparative 
value of various Food Articles is ascertained. Botany 
and Zoology come also into more extensi\e request, 
but not, as a rule, beyond the limits to whiclrthey^are 
proposed t^1 be included in the respective Grades of 
General Scientific Foundation. 
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A. Industries yielding Raw Products, 

Mucli as we might delight in 1 )i ‘stowing -onr attL'iitioii 
on pursuits so replete wilh the brilliant applications of 
Technical Science as are many Agricultural Operations, 
they must, for reasons ex})lained elsewhere, only he 
taken cognizance of so far as can he done without inter- 
fering with the heneficiaJ working of existing Insti- 
tutions. The same may be said of Pisciculture, which 
indeed, together with Fishing, Shooting, and other 
means of procuring Food from wild sources, should he 
included under the term Agriculture, or rather under 
some more comjuehensive term devised for the purpose. 
A subject deeply deserving of the attention of the 
Council of the proposed University, is the ahundant 
accession of Supplies derivable 'from a methodical and 
earnest study of Colonial Resources ; but this is a subject 
which less concerns the general Body of Students, than 
the select Body of Young Professors to whom the ])ro- 
]>osed Institution, after freely imparting to them the 
most practical as well as the most advanced lessons of 
Tevdinical Science, will entrust the double mission of 
conveying this Knowledge to the Colonies, and of send- 
ing to the Mother Country in return, new materials for 
the employment of successful industry, and for the 
diffusion of improved comforts among the People. 

B. Preparing and Preserving Industries. 

, These are intermediary stages between the raw pro- 
duction bf certain Food Articles, and the ultimate 
Culinary Process which fits them for pleasing the 
Palate, as well as for agreeing with the Stomach. A 
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few of these Industries are almost purely mechnifical 
for iiistinice the Trades of the Miller who gainds 
Corn into the eon\<aiient (‘oiisistency, aiul sifis it into 
the dciired quitiity. a^d laf (,lie Biit(*her who by meclia- 
nieal means ofleets the va,stly more than mechanic^at 
diflerence Ix'iwe^ n a, liv ing Animal, and so many joints 
of Meat, ll is true that he is often obliged to have 
I’vjcourso to clusiiical aid for kecpiiig fresli what cannot 
be dis]X)sed of .-d once. — Other Industries have for 
their ex[)rOss oljeet to keep good for a future time, 
and perhaps for a distaait land hood subj('ct to decom- 
position. Som’e <')f these call in ihe aid of culinary 
knowl(‘dge, wliich wdl bt'. discussed bye and bye, but as 
foi- the simple and non-culinary modes of ])reservation 
which consist merely in the abstr{K‘h\m of Water, or 
in the use of e(umnoii Antiseptics, they are mostly 
carried on by a class of persons whom we could scarcely 
expect to present themselves as Students. If they did, 
we could do nothing better than advise them to master 
a Gi'ade I (kmi'se of G. S. F. witli a Grade 2 of 
Chemistry, and also of .he Ifepartmei I of the Course 
relating to Food, wliere aJl the chief points concerning 
it are ini ended ‘ be d' aH with hygienically as well 

as cliemicalJy. 

Fecuning to the nvo distinguished preparers of 
Yegetabie and Aninud F- od mentioned above, namely 
the MiLqiui and the JhiTOiiRU, we find on looking first 
into the ordinary Fhr'v Mill, that whether it Jae turned 
by Wind, Wiftei', or Steam, the manual work done there 
reijuircs little mental culture, except on the part of the 
Master, or if the establishment be a large one, on the 
part of the Foreman or Foremen, whereas Ac dyties 
of these afford some scope for the utilization of scientific 
knowledge. From the study of Mechanical Physics 
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and Mecliaiiism they will derive ability to understand 
the macliinery built up for them by the Millwrifi;bt. and 
to judp;e wliother it; be on a <>;ood principle, and of good 
materials and workman sli ip. Through a study ‘of the 
various kinds of grain commonly ground, and of their 
various modes and causes of deterioration, they will 
become better cajmble of obviating sources of miscliief 
or loss. In short there will ]ux)bably be scoj)C for a 
special Curriculum somewhat to the following elfect, 
without a corresponding Minor Degree ; a case of not 
u 1 1 1 Vecpi ei 1 1 occuri'ei i ce. 


Summary. 

Major Examination. 

Grade 1 Ootirse of (t. S. F. 

Grade 2 Course. Part of Physics relating to the 
Mechanical Powers. (To be followed up by an 
appropriate wwk on Mechanism.) — The whole of 
Chemistry, or select parts to be iTidicatod by the 
Examination Syllabus. — The Department of the 
Applied Division relating to Food. 

Manual. To include : — The rationale of Water, — 
Wind, — and Steam Power, and the Machinery for 
applying each to Mill ])ur]wses, especially for the 
grinding of Corn, and the sifting of the results. 
— A knowledge of all kinds of Grist, and chief 
varieties of products, including the most notable 
foreign ones. — Causes of deterioration of the Grain, 
and means for obviating ill results. — The Hygiene 
of the Mill; prevention of Accidents, &c. 

The Butcher’s Trade presents a somewhat analogous 
case, inasmuch as it would probably be a. failure to con- 
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Rtitute special Studies for Journeymen Butcljers, whom, 
iike the Joiirneymen Millers, it will be best to con ider 
as helongino; to Dntfigory f - ; whereas on the contrnry, 
there tire few.'Trd iosmen whom a ;^ood scientific train- 
ing could more eflectively help 1o raise their own 
position, iind at toe same tim(‘, to benefit the public, 
than the* Master Butcher. 'Among the vaa-ions branches 
of knowledg'^ indicated in the followin<.‘' Suggestive 
Snnnnary, he rdionld apply liimself specially to some 
parts of Comparative Anatomy, and above all to those 
depa] tments of veterinary art winch bear upon the recog- 
nition during life or post inorU’u}, of all diseases nr im- 
perfections by which the flesh of domestic nnimals is 
rendered unwholesome. Sound practical knowledge 
in this direction attested by a Major (.Vi'tificate, and of 
course united wiih a conscienrtous determination to do 
honour to it, would find a sure reward in public 
cslijnation. 


Siuamary. 

Major Examination. 

Grade 1 Colikse ' J G. S. F. 

Grade 2 (Bourse. Chemistry. — The part of Zoology 
comprising the Mammalia. — The Department of 
the A] (plied Division relating to Food. 

Maiwal. To include : — An appropriate sketch of the 
comparative Ana^ u..y of the Ruminants^ and the 
portions* of Veterinary Art bearing on the Dia- 
gnosis of their Diseases. — Tlie best and most 
humane modes of killing. — The Hygiene of the 
Slaughter House and of the Shop, including ^the 
•use of tee. — Curing and other means of preserving 
Meat ap]3jicable regularly or occasionally. — Utili- 
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• zation of by-products. — Review of tlie laws, reg’U- 
latious, and practices affecting the Meat-market 
which ])7‘evail in tin’s country or abroad, and 
especially of the system of Public Slaughter 
Houses or AhafUws. 

Were it not that great care must be taken by the 
University Authorities not to lay tbemselves open to 
the reproach of patronizing good things,” I might 
suggest that the C/iarcullcr, .‘in improved Oontinental 
edition of the Pork Butcher, should be encouraged to 
acquire a full development in this Country ; very great 
care being taken at the same tiiiu' to ensure those sani- 
tary measures which are more iiecessary in dealing with 
the flesh of Swine, than with .any other'. 

The Fishmonger h.as some points in common with the 
Butcher, especially as ' r(‘gai’ds the resources which 
Science supplies for retarding d(‘compositiojr, and from 
the studies sketched out for the latter there would be 
no great difliculty in arriving at those suited for the 
former, substituting Fishes, Mollusca, and Crustacea, 
for Mammals, — a similar transition to Domestic and 
Wild Fowl, Venison, Game, &c., would transfer our 
advice from the Fishmonger to the ]k)u]lerer. 

C. Manufacturing Industries^ 

It might be contended that several of the Oceupa- 
•tions induded in the foregoing Sub-groups, as for 
instance the preparing of Desiccated Milk, or the 
curing of Fish or Meat, are manufacturing Industries, 
but in their case the object is to obtain a preserved 
article approximating as nearly as possible to the fresh 
one, whereas the title of Manufacturing Industries, best 
applies to those which produce either a new article 
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altQ^^llier, or an essentially improved one. — Tn ino»fc of 
Chemistry performs a prominent part ; so n ucli 
so tliart^severah surli as Sn^ar Refining, Brewing, Dis- 
tilling, * Vinegar Making, and the like, have been in- 
cluded at tl'O begjiining of these Analyses under the 
title “ Miscellain oiis Chemical Industries.” From the 
indications tljere given, it will not be difficult to deduce 
suggestive CiiiTiculafor certain somewhat less Chemical 
branches of Food Manufacture, as for instance that of 
Cheese or Ciioculate. 

D. Commeixial Indndries. 

Under this title are comprised those Industries less 
occupied with tlic preparation of Food Articles, than 
with tlieir pnrvcwance by wheiesale or retail Trade. — 
Here we see before us tjie same difficulties that met us 
in the Fabiic and Clotliing Department, as to tlie end- 
less variety of Goods, the fallacious irregularity of their 
nomenclature, and the dissimilarity of contents ex- 
hibited by Shops of tl;e snm:' title. Sotnetimes indeed 
these are confined to noted specialties, whilst at other 
times they enibrnee for the convenience of a rural dis- 
trict, the most heterogeneous assemblage of articles ; or 
again we may see Groce ‘ s celling Wine and Spirits^ and 
Publicans in revenge selling Tea. 

StiU however we may hope to make satisfactory pro- 
gress by means of our nsnal expedients. It has been 
seen that Dqnicstic Requirements in general are to 
be methodically canvassed in the Second or Applied 
Division of each Standard Course, bringing to bear on 
thSm in succession the Elementary Science acqjhred in 
the Birst Division, and that the subject of Food in par- 
ticular, will be the object of an attention proportionate 

2 n 



370 COMMERCIAL INDUSTBIES {Chap.V. 

to its surpassing interest. Even in the Grade 1 6ourse^ 
the rationale of Nutrition, and tlie varied naturat<?f 
Food Resources, will be explained as far as it is j^ssible 
to make such things plain and easy • to beginners. In 
the Grade 2 Course the treatment of tliese matters will 
be earnest and comprehensive, and for Grade 3, till a 
special Course can be provided, such Books will be 
selected as may best give to Food Economy a 
thoroughly scientific development. An obvious means 
therefore suggests itself for the common benefit of all 
Trades dealing in Food Articles, and for that of the 
Grocer in particular, whose assortment embraces Nu- 
trition in almost every form. Conformably to the plan 
indicated in previous Summaries, let the Grocer’s 
Assistant build up on a Grade 1 of G. S. F. a Grade 2 
of Chemistry, and then^take from tlie Applied Division 
of the same Grade 2 Course, ^he whole of the Depart- 
ment relating to Food, or let the Master Grocer raise 
the whole of these Studies one Grade higher, and they 
\n\l respectively have achieved much practical and even 
technical progfess before diving into the technicalities 
of their Handbook and Manual. At the same time it 
may be noted that as the Pi’eparation will be the same 
foi;M number of Food Trades, the desideiutum of econo- 
mizftig Teaching Power by making the Students travel 
together in their Studies as far as they can, will be 
satisfactorily accomplished. — As regards the Teciinical 
' Knowledge on the contrary, we must resort to division 
of Trades, in order to reduce to compact proportions 
the Studies to be assigned to each. Thus on the broad 
groundwork of a common foundation will rise distinctly 
hide by- side, Grocery proper relieved of every branch 
that can conveniently be detached. Chandlery including 
Soap, &c., Oheesemongery with its concomitant Bacon 
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ai](i*Eg^>;s, and a few other antonomies ipore or dess 
siQft<^tihIe of definition, concluding with the noher 
nmhiracus oie* of ttic Wine Merchant. Tlie variety 
and coiivcnieirce o'* the coinhinations that can he thus 
effected, is as obvious as the advantage accruing to 
each Trade in rNiiiicular. An expansive Grocer for 
instance, following the plan suggested for a General 
Outfitter in a previous Section (p. 350), might add to 
liis Major Certificate in Grocery proper, Minor Cer- 
tificates ill 'each of the collateral branches he might 
wisli to embrace. Should he be capable, he would 
take so mjuiy Major Certificates ; or gifted with a 
mind and means for still higher things, he would try 
for a Diploma of Excellence as Gkneual Purveyok, 
and unite the functions of the Wine and Spirit Mer- 
chant, the Grocer and Tea D(?aler, the Oil and Italian 
Warehouseman, the Cl^eesemonger, the Wax, Tallow 
and Soap Chandler, «Src. &c.(^' 

There are certain purposes which should be carefully 
studied and never forgotten by persojis engaged in any 
of the Food-purveying Teak s, and which should be 
constantly ke})t in mind by the class of Superior Can- 
didates now in C 'w; vi^'. to avail themselves of the 
light shed • by ( hemistry and Pliysiology, ^on the 
rationale and resoure-‘s of nutrition, — firstly, for 
assigning b> each alime^'+ or condiment its real action 
on the liuman system, 2ndly, for fostering cheap im- 
provement* in the Di' ' 'ies of the People, and 3rdly, 
for recognizing and peremptorily discarding every 
injurious adulteration and unworthy fraud. 

^1) Homo cslfiblislimonts are confined to a single article, or a small 
group of articles, with a view to acquiring within these nafrov liyiits, 
increaiBed variety and perfection. The measures by which judicious 
exertions of ^this kind might be encouraged and recompensed, must be 
left for future consideration. 


2 B 2 
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E. Pistrinary and Culinary Industries. 

The former will mainly consist of the’ Trades^ of the 
Baker, Pastry-cook, and Confectioxer, whilst the 
latter will embrace Commercial and Domestic Cookery ; 
all of tliem being employed in bringing Food Articles 
to that condition in which they are welcome to the 
palate, and supposed to be accciptable to the stomach. 

The Trade of the Baker, whilst it decidedly is one 
of those regular Working Trades for whose benefit the 
proposed instructional system is more particularly de- 
signed, and whilst it is second to none in importance 
in popular estimation, is nevertheless not comprehen- 
sive in its range of necessary knowledge, and would 
become still less so if we could venture to strike out 
the subject of Adulterations. — Most Bakers are inclined 
to wander more or less over the vague frontier which 
separates their own domain from that of the Pastry- 
cook, but for purposes of study the distinction should 
bt> maintained. The same applies to the distinction 
between the Pastrj^-cook and the Confectioner. — The 
Summary for Ae Baker might be somewhat to the 
following effect. 


Sunifuary. 

Minor Examination. 

Grade 1 Course of G. S. F. 

Grade 2 Course, A selection of the most necessary 
parts of Chemistry. The portion of the Applied 
Division relating to the Cereals. 

Handbook. To include a review of the hiost n(5table 
Breadstnffs, Yeast and its substitutes, the rationale 
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of Panifi cation, the construction and use of Ovens, 
^ *N<he chief varieties of common and fancy Bread 
a^ Biscnds, tljo baking of Meat, &c., witli a few 
m*odcrate* suggestions respecting the Hygiene of 
the Trade- 


Major Examination. 

(tUade 1 Course of G. S. 

Geade 2 Course. The Portion of Chemical Physics 
relating to Heat. — Tlic wliolc ot Chemistry. — The 
entire Department of the Applied Division relating 
to Food. 

Manual; to embrace much the sam^ subjects as the 
Handbook, but more comprehensively and scienti- 
fically ; adding a Qareful review of foreign mate- 
rials, ap])liances and jiroducts, also an impartial 
consideraliim of existing English and foreign laws, 
regulations, and practices concerning Bread Supply, 
and compassing all r^'iisonable suggestions for an 
imi)rovement of the Hygiene of the Trade.^^) 

There is. scarcely occasion for a Diploma of Excel- 
lence, and if a Baker should wish to go beyond a Major 
Trade Certific^r.te, in whicit desire he should meet with 
every encouragement, he might try for a Subject Cer- 
tificate in Grade 3 ot r’bemistry, whereby he would 
greatly improve his insight into the rationale of his 
operations. Perhaps still more useful to him however 

fl) Should an entire Grade 2 Course be found practicable, the Cur- 
riculum would be altered accordingly. * , 

( 2 ) 1 have hoSrd of a Baker’s Shop of which the shelves were painted 
with the weU known poisonous bright green (Arsenito of Copper). It 
adhered to the hot Ibaves, and the consequences were very sepous. 
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in a practical way, would be to add to his Baker’s 
Certificate a supplementary one as Pastry-cook ; iu'^act 
it may be said, tliat tlie most satisfactory way of ?^ttling 
the boundary question between two provinces like" these, 
is to make oneself master of both.(^) 

The Baker’s Trade offers ample scope for honesty, 
but little for penius. Not so those of tlie Pastry-cook 
and of the Confectioner, who to all that is best calcu- 
lated to gratify the ])alate, are at full lil)erty to udd 
what may fascinate the eye ; provided their designs 
are in good taste, and tbeir colours are not poisons. 
Accordingly in altering the Baker’s Summary to make 
it suit eitljcr of his confederates, the element of vaiiety, 
borrowed or original, should be made prominent, and 
Drawing, with tlie rides of Artistic Taste, be made 
obligatory, especially in the studies of the Major 
Degree. 

In speaking above of Commeticiaj. and Domestic 
Cookery, the distinction intended to be conveyed, and 
the educational motive thereof, were as follows: — 
There arii Factory Kitchens where for instance canis- 
tered or potted Meats are cooked and seasoned whole- 
sale, where Liebig’s process reduces eacli pound of Beef 
to a representative spoonful, or where if we may listen 
to scientific gossip, things not pleasant to look at before 
they go into the cauldron, come out as exquisite sauces 
of a mysteriously dark colour. Now establishments of 
this description should be under the superintendence 
of a well-trained culinary Mind, to say nothing of that 
scientifioally inventive genius which blessed the Prus- 
sian Army with its Ei^lKs-Wurst, On the other hard 
the. numerous Marmitom at work under the direction 
of this Chef, may individually be so trained to mono- 

(1) See the article on the Painter, Plumber, in Sect. 3. 
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tofious routine, as to l)e the ignorant instruments of 
Rit^Hdedge, and the unthinking conductors of thought. 
Here\ben Cookery on a manufacturing and coM- 
MERCML foothig, only invokes our scientific instruction 
for a limited number of Male Experts, for whom the 
general Jevcl would correspond to the Major Degree, 
and who might be taught together with Domestic Cooks 
of the same calibre/^^ 

To define what is meant by Domestic Cookery, 
would be ’superfluous. As for the question whether 
any and what place might b;‘ assigned to it in the 
proi)osed system, this is a matter concerning which 
1 feel that it is safest to offer at present only a few 
suggestive remarks. — Considering on the one hand 
tlie » cal importance which attaches in a hygienic and 
economic ])oint of view to the* improvement of culinary 
knowledge among the Working Classes, and on the 
other hand the (uii/ic! d imj^ortanco attached to culinary 
matters by many m the higher social levels who can 
afford, or rather think they can afford to make them 
a prominent object of theli lives, we are led to consider 
whether the willing expenditure of the wealthy in the 
form of liberal siijKmds for Cordons bleus, may not be 
made subservient to the special training of Culinary 
Instructors for the Daughters of the People ; and thus 

we arriye at the follqwin^ conclusions 

•• 

— Cookery for th Homes of the People.— The train- 
ing of the “Daughters of the People in appropriate 
Home Cookery should be regularly included in their 
Education ; efficient means being adopted for that pur- 

(1^ There i* no I’eason why Australian Stews should not, as*far as 
Culinary Art is concerned, bear comparison with the same dishes done 
over our o^n kitchen fire. 
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pose; as suggested of late by various eminent advocates 
of ail improved system of Female Education.(^) ‘ 

b. — Plain Coohs fqr Service. — Arrangements/sboiild 
be made in all parts of the Country, in order that 
Grirls intended for Service as PlaiiV Cooks miglit be 
enabled to learn at a minimum of expense, good plain 
Cooking on tbe best principles, intelligently adapted 
for moderate Families. The Kitchens of appropriate 
Institutions to be, as far as practicable, utilized for the 
purpose. 

c. — Professed Cooks. — Advanced Schools for the 
training of Professed Cooks, Male and Female, should 
be established where needed, turning to account any 
facilities that might be offered by Club Houses, Hotels, 
and other establishments of a high class. 

d. — Instructors in J^lain C^ee/tr^ry.—Tliorougli-good 
Plain Cooks who could satisfiictorily prove their prac- 
tical qualifications by reliable testimonials or otherwise, 
would be admitted to a Course of special studies at the 
Central College or one of its Provincial Affiliates, 
consisting say of Grade 2 of General Scientific Foun- 
dation, with such special insight into the Hygiene 
and Economics of Food, and such instruction in the 
Art of Tuition, as might fit them for becoming direct 
Teachers of the Daughters of the People, or for in 
structing Schoolmistresses, Female Students at .Normal 
Schools, and others, in culinary rationale and resources ; 
Such fitness to be attested after due examination, by a 
Certificate equivalent to a Major Trade Certificate. 


(1) See Mrs. Grey’s Lecture on this subject, delivered at the Society 
Arts, and other papers from the same pen; also the letter by Miss 
L. Twining in the ‘School Board Chronicle,’ of Nov. 11, 18?x, p. 407.' 

It is to litei*i^i*y exertions like these that wo owe in great ipeasure the 
movement ttiginated at Grosvonor House. 
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— Instructors in Refined Cookery, — First-rate iPro- 
Cooks, Male as well as Female, with qualifications 
simila^ [)rov(‘d, would be admkted to an analogous 
Course of a lliglicr Grade and more aspiring character, 
embracing whatever might best fit them for teaching 
the mo§t refined Gastronomy on Hygienic principles, 
in the advanced Schools of Cot)kery above alluded to. 
’.rhere tliey would introduce any new delicacies with 
which an expanding knowledge of the resources of the 
World might enrich the epicurean menu, and benefit 
Commerce, without transgressing the Laws of Health. 
Such abilities of a high order, would bo attested by a 
Diploma of Excellence. 

— Fees , — As Culinary Professors bearing such Di- 
plomas miglit be expected to be eagerly engaged and 
higl.ly remunerated, tlieir Colfege Fees might be fixed 
at exceptionally high "I’ates, in order that a propor- 
tifmate reduction might be made on those demanded for 
training Plain Cooks as Popular Instructors ; whereby 
special encouragement would be given to an educa- 
tional department so obviously useful that scarcely any- 
thing besides exjicnsc could be urged against it. 


Details have been avoided in sketching these mea- 
sures, because nothing more than a suggestive sketch, 
easily alterable, can be safely attempted till it becomes 
apparent what amount of success is likely to crown 
the efforts now' being .a.ule to render more rational the 
education of*tlie People in general, and female edu- 
ention in nartieiilnr. 
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SECTION 6.- INDUSTRIES CONNECTED WITH 
WARMING, LIGHTING, AND CLEANLINESS. - 
INDUSTRIAL HYGIENE. 

Coal coikstitutes as it were a pivot on wliicli a 
number of Industries may be said to bini>;e. Tbe 
operation of obtaining it Irom the bowels of tbe Earth, 
has like other Mining operattonb its /imd in Jermyn 
Street, but its swarthy hands are below the level of tlie 
instruction which there prevails, and consequently 
open to new means of improvement. — The Commercial 
Industries by which Coal is brougllt from the pit’s 
mouth to the Grate or Furnace, similarly call for a 
popular adaptation of select excerpta from the note 
books of the Geologist and of the Mining Engineer. 
It is however difficult to say whether in currying out 
the proposed Educational System, it may be found ex- 
pedient to establish s])ecial Courses of Technical In- 
struction on h'uel in general, and Coal in particular, 
including accordingly these topics in the Cyclopaedias, 
for the benefit of Coal Merchants, Coal Agents, and 
others specially concerned. But even without this, 
convenient sources of information will be liand. 
The craving for knowledge on this important subject 
is so universal, that it will necessarily form a con- 
spicuous dejiartraent in the Applied Division of each 
oT the Standard Courses. In the Grade 1 Course all 
essei^itial points will be briefly and familiarly explained ; 
in the Grade 2 Course they will be more fully though 
still popularly gone into, and in the Books of Grade 3, 
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they will be treated of in due scientific phraseofogy. 
’^.SS^phiincd in the ])revious Chapter, the Grade 1 ,vnd 
Grad^ Coursi'S jut to he prepared and printed in such 
a foriti as to‘ facilitiitc their being either used for self- 
instructioij, employed for Class-teaching, or delivered 
in the form of Po})ular Lectures on the Binary System. 
Now the subject of Fuel and Combustion affords an 
excellent example of the good to be effected by means 
Iik(. these^ among thousands of the Industrial Com- 
munity who arc out of reach of regular College In- 
sti'‘uction. There ai*e numbers of retail Dealers in 
Coal, (k)ke, Charcoal and Firewood, induced by cii cum- 
stances to couple this mixture with Potatoes and Green- 
grocery, or with some other business in a small way, 
and who arc as unlikely to attempt regular studies, as 
tliey are on tlie contrary likely to be both entertained 
a*nd benefited, l)y attending at the nearest Industrial 
Institute, a Cours(‘ of Lectures of the exact kind they 
want. Indeed, scarcely any subject is better adapted 
for being illustrated with striking Diagrams (p. 252), 
and relieved wiih brilliant though cheap experiments, 
or better calculated to make both sellers and buyers 
among the lower ianks of the community, cordially 
agree lliat' there r(‘ally is something in Science. 

Next to the subject of Fuel, which should include 
Meaxs^oii luNiTiON^ from the Faggot to the Lucifer 
Match, would naturally come the subject of Grates, 
Stoves and the like, were it not that it has already 
been consiefered in treating of the Metal-working 
Trades.(L The Manufacture of Gas has been included 

•(1) Furnaces for smelting, for the generation of Steam, an4 for nunfbor- 
less other industrial purposes, may be studied in two ways : — eithcren the 
aggregate as albrauch of Civil Engineering, in which case they escape our 
consideration for the present, or in a retail manner in the review of the 
Plant and Machinery appertaining to each pursuit. 
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in tlie ‘‘ Miscellaneous Chemical Manufactures/’ as also 
that of various denominations of Paraffin and ^^m- 
posite Candles, and that of Soap. / 

The last mentioned article reminds us of Latindry- 
work, which forms a Pursuit uniting several depart- 
ments of considerable importance, in which, a little 
Science should underlie a good deal of manual practice. 
Like everything else relating to Cleanliness, it will 
occuj)y a prominent place in the Standard Coui’ses. 
First will come the physiological reasons for Cleanli- 
ness in the Elementary Division, and then in the 
A})p]ied Division the substances and processes em- 
ployed. For a common Washerwoman Grade 1 of 
G. S. F. would by itself be a great gain. The Super- 
intendent of a large Laundry should add to it the 
portions most iuteresting to her of* Grade 2, both 
Elementary and Applied, ana miglit raise on this 
foundation such a structure of Technical Knowledge, 
as would not fail to bring her establishment to the 
foremost rank. 

An easy step brings us from means of Cleanliness to 
means of Disinfection, and another to matters con- 
nected with Drainage and Sewerage, the correction 
of Nuisances, and the prevention o]‘ mitigation of 
Zymotic Diseases ; in short to everything that medical 
minds can suggest, and administrative or engineering 
• abilities can carry out, for the benefit of the Public 
Health. Many points might be mentioned where open- 
ings for useful intervention are likely to bccur, but it 
will be best not to discuss this subject till it can be 
seen to what extent the ground may be occupied 
the expanded operations of existing educational Insti- 
tutions. — Perfectly distinct from Public, and even from 
Domestic Hygiene, is Industrial Hygiene?, which is not 
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only ‘quite within the compass of the proposed Uni- 
^li^ity, bufshould l)e most sedulously promoted; every 
oppo^'^nity being turned to account for enlightening 
the Si;i?dents.on any dangers or unhealthy influences 
that may attach to their respective callings, for point- 
ing out to them what science, prudence, and presence 
of mind* can do to avert or remedy evil chances, and 
f T impressing on them the paramount duty of every 
man to keep his bodily and mental })0wers in the best 
coiiJItion ho can.(^) 


SECTION 7.“ INDUSTRIES CONNECTED WITH 
CART AND COACH BUILDING, SADDLERY, 

Thci occupation of the Wheel-wright, which in its 
riual atti-ibutes I’eaches, little above the level of a Cart 
or Aban, takes a totally dilferent character when under 
the prouder title l T Coach Building, it ministers to 
the demands of wealth and fashion ; filling a London 
Factory with an endless variety of materials, and 
employing a proportionate number of kinds and stages 
of Handicraft. Tins division and subdivision of labour, 
too often baffles tlm i)rogress of the Apprentice in estab- 
lishments which, though fust rate as regards the article 
produced, luv. not so eliidble as regards general in- 
struciiofl as many country ones less refined but also 
less split up, where moreover a more communicative 
spirit is likely to prevail. It is among the* less sub- 

(1) Tn the early part of 1854, 1 induced the Council of the Society of 
A^s to appoint, a Committee for investigating under the collective title.of 
Industrial Pathology,” the Accidents, Injuries, and Diseases, which 
attacl^ to various Industrial Occupations, and I should bo happy ■to*3how 
to persons interested, the “ Synopsis ” then prepared for me by my kind 
friend the em’inont isanitarian, Mr. John Simon. 
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divided Factories that may probably be found circum- 
scriptions of work suited for being compassed^y 
regular Curricula of Studies. Evidently howey^ this 
is a field of operations which should be reserve^, with 
many similar ones, till we can actually confront our 
available instructional resources, with the yet unformed 
ranks of the Candidates for Knowledge and Eeward. 
One thing is certain. The Diploma of Excellence 
reserved for the master mind capable of directing and 
supervising the whole complex business of a large 
liisliionable Coach-building Establislirnent, should em- 
brace an amount and variety of obligatory proficiencies 
vdiich few Trades need surpass. Not the least among 
them should be a lively appreciation of the tasteful and 
elegant, chastened by Artistic Studies, and rendered 
more useful by cleverness at the appropriate style of 
Design. 

The connection whicli naturally exists between the 
Coach-builder and the SADDLnu, would be a suflicient 
excuse for inserting here a few words concerning the 
latter, even if it were not convenient to do so for the 
purpose of showing that in a commercial connection 
may lie an educational contrast. Many obvious 
reasons tend to make the Coach-builder’s business an 
extensive concern ; but that of the Saddler and 
Harness-maker, excepting the manufacture of certain 
accessories, is almost everywhere to be seen carried on 
within the limits of an ordinary Shop and its de- 
pendencies, and whilst the one by a sort of natural 
cleavage resolves itself into departments, and is worked 
on the factory plan, the other may be cited as a very 
fafr sample of a normal Working Trade, claiming some- 
thing like the following outlines for its feummafy of 
Educational Requirements. 



Shot. 7<], • 


TIW SiDDLEB. 


383 


Minor Examination. 

GRAlti'^l Conii >;! of a. S. F, 

Art Qlass. Sta^'t 1 of i>r?i,wing. 

Handbook ; tc include as far as rciiuired by way of 
Introdiici ion ^ ho Junior Toolinology of tlie Trade, 
the structure of the Horse, and especially of those 
parts to which Saddles, Harness, Bit^, &c., are to 
1)6 adapted. Also Hides and Tanning considered 
from Che Saddler’s point of view. 


Practical cleverness at stitching, and generally at all 
work which a Journeyman may have to perform, to be 
appropriately tested. 

Major Examination. 

Grade 2 Course of G. S. F. 

Art Class. Slag. 2 of Drawing. 

Manual. The Advanced Technology of the Trade to 
be siip])orted by an ex]>ansiou of the matters men- 
tioned above, and by any analogous ones which 
may strengthen its intellcctcial groundwork. It 
should moreo\ er include in addition to all ordinary 
Saddlery, and beside., a brief review of military 
and foTcign traj)pings, all reliable means for the 
avoidance of danger to those riding or driving, by 
impfoved construction of Saddles, Stirrups, Bits, 
Safety lleins, KicKiiig Straps, and othef portions 
of equine accoutrement. 

Cleverness at stitching and the like to be less oWi- 
gatory thaif with the Minor Candidate. 

There will 'probably be no Diploma of Excellence. 
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SECTION a- INDUSTRIES CONNECTED WITH 
THE MANUFACTURING AND WORKING OF 
MACHINERY.(i) 

This Group stands to the Mechanical Powers and 
Mechanism, in a relation somewliat similar to that of 
the ‘^Miscellaneous Chemical Industries” to Chemistry. 
The considerations there discussed in reference to Brew- 
eries and other large establishments, may dispense 
with now discussing similar ones respecting Engine 
Factories and the like, "and we at once proceed to a 
few suggestive indications of attainments likely to be 
required, by the majority of the Men employed there. 


Summary, 

Minor or Workman’s Examination.(2) 

Grat)e 1 Course of 0 . S. F. 

Grade, 2 Course. The whole of Mechanical Physics 
relating to Heat. — The portion of Chemistry rela- 
ting to the Common Metals, Coal and other Fuels, 
Combustion, &c. Also selections from the second 
Division of the Course bearing on the same 
Subjects. 

•(1) For Watch and Clock Makers, see Section 9. c 

(2) This only refers to Workmen wlio, tliough their actual employment 
may be limited to a single branch of factory operations, aspire to possess, 
as it is very desirable that they should, a general knowledge of the whole. 
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Supplementary Studies (on the Grade 2 level)*: — 
• %,^Mathematics, Statics, Uynamics, and Mcchanisn^. 
Art ASS. Stag’o 2 of Drawing.^ 

Handbook. The Junior Teclmology, consisting cliiedy 
of the usual revi(ov of A])j)lianees, Materials, Pro- 
cesses and Precautions, will include the chief 
kinds of Steam Pmgines commonly made, whether 
for Stationary j)ur])oses, for Marine use, or for 
Thiilway Locomotion, Ac. It may however suffice 
fur tlii,^ Minor Examination that cacli Student ho 
Wv‘11 ac(]uainted with the coustructioii and working 
of his own' kind of Engine. 


Major Examination. 

(For Foremen or First tdass Workmen.) 

Grade 2 Course of G. S. F. 

(Llade o. TIk thcujch of Chemical Physics relating to 
Heat. — 1 1 a u'gai lic ( 'hcmistry . 

Supi'LEMEXTARY Stiidies (/'U the Grade d level): — 
Metallurgy. — Mathematics. Statics, Dynamics and 
Mechanism, 

Art Class. ^ Stage H of Drawing.tL 
Man UAL. The Introducfoiy Portion to include all Pre- 
j)aratorY Knowledge requiring to he developed 
with a special view to its intended applications, 
such as the subjects of Fuel and Combustion, the 
productiun of Steam, its power and the measure- 
ment thereof. The Technology to include the 
usual d< Ailed Peview of Ateliers, Appliances, 
* Materials and Processes ; embracing not .only fill 
, • 

(1) This is not intended to interfere with the functions of the Engi- 
neci ing Draughtsman. 
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' notable kinds of Engines and varieties of construc- 
tion, but also the operations of transmission A^rid 
establisliment’at destination. The conside|'ation of 
Means for the avoidance of danger or injury to 
health as regards the persons employed, to be 
carefully gone into. 

Examination fo7^ a Diploma of Excellence. 

The character of the studies would differ as usual 
from those of the Major Degree, not only in being 
of a higher Grade wherever this might be of real 
advantage, but also in being much more comprehensive, 
and constituting in many respects an accomj)lished as 
well as a clever Manufacturing Engineer. 


Equally deserving of our attention with the Men 
engaged in the construction of Steam Engines, are 
those employed in their use. They are mostly sepa- 
rated into three divisions, according as the Engines 
are, — Istly, stationary; 2ndly, used for propelling 
vessels; or 3rdly, used for locomotion on rail or 
road. — As regards the 1st division, the rank and 
duties of the Men employed vary so much according 
to the construction and calibre of the Engine they 
work, as Drivers, or Stokers, or both in one, and 
also according to the purpose for whiclr it is used, 
and of which, like the Engine Driver in ,the Brewery, 
they ought to know something, that for the present 
it may be best to defer any attempt at the forma- 

^1) This* Superior Dcpjrcc, indicated with a view to Managers of En^ne 
Factories, or Professors of the Science of Steam Powei, would gn\y be 
organized as far as this could be done without interfering prejudicially 
with existing arrangements for the training of Engineers. 
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ti©n of gradational Curricula. — As regards pefl'sons 
►\w)rkiiig or attending to Engines used for p, jpel- 
ling' Steamers, no better instruction could be offered 
them, than that tney would get at a special depart- 
ment in the Nautical School at Gfreenwich. — For 
Drivers, Stolvcrs, and Cleaners of Railway Locomotives, 
it might b(i best that instruction should be provided 
at Establishments conneeted with and supported by 
Railwa}^ (\)mj/.inies, acting in concert for this purpose 
as tlioy si foul J for manyotliers; hut it would of course 
be desirable that the ])lan of thf\^c, as well as of all other 
technical studies, should be arranged in harmony with 
the system centred In the Technical University, and 
in that ])oint of view the following suggestions may 
possibly ]'i“(»ve convenient. 

Fven the Men em])loyed at unskilled labour without 
prospect of ])romotioi>, should be offered the oppor- 
tunity of acquiring Ihoroughly a Grade 1 of G. S. F., 
and of pushing forward if possible the most appropriate 
parts to G rade 2. 

(deaners of Locomotiv^^ and other; of that level, 
whose j)Osition i^* often a st(i]>ping stone to that of 
Stoker, should b ^“U’ther micoma.ged to ground them- 
selves as .well as they can, in at least Mechanical 
Physics and Mechanisii' 

From thcs< occu patio-’ s which may be included in 
Cat(!gory C, we rise to that of the Stoker, whom wo 
will consfder in soiP' . :easure as a Lieutenant to the 
Engine DriTer, since he should bo able to replace him 
in an emergency. Accordingly we find that as regards 
Pre.parator} Knowledge we may nearly assign to him 
the Minor Curriculum sketched above for the Journey- 
mail in an Engine Factory. He may require less 
Mathematics and Drawing, and rather less acquaintance 

2 c 2 
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withtlic ClicraiRtry of tlie Metals employed, Imt more 
kiiowlcdj^c of tlie various Fuels and Lubricants. Eis» 
Handbook will omit Factory-work, and only describe 
in detail the Engines nsed on JJailroads, but if will 
toncli upon all matters connected witli tlicir working. 
Thus, to the leading notions concerning the construc- 
tion of ordinary Fail ways, their gradients, curves, itc., 
will be added an a(,‘count of the management of an 
engine, and of the cusloinary rule^ and signals. 

The Major Cun‘iciilum contemplated for the Engine 
Driver, or as he is sometimes called, Iht^. Jhigiueer, can 
by a similar process be deduced from tlie above Major 
(Curriculum of a Foreman i]i an Ihigijie Factoj’v. The 
Preparatory Knowledge may be slightly curtailed, but 
with a more than pinportionate increase of the Technical 
Knowledge. The geiuu-al history of Sh^am ])ower may 
be sim})ly given in outline, but that of its applications 
to 1 tailway Locomoticju should be fully gone into, in- 
(duding a sketch of the Atmosjiheric and chhcr special 
Systems, and a comparison of foreign pi’a, dices with 
our own. In treating thoroughly everylliing that may 
qualify the Engine Driver for the enicdent disehaige 
of his duties, particular attenticm will be ])aid to the 
various c*ausces of danger to which Fail wap dVaflic is 
subjected, and to the resources available for counter- 
acting them. 

Here as in the various Summaries given fdr other 
Industries, the suggestive outlines sujiplicd form, as has 
been ex])lained at the outset, only very impel feet sketches 
which will have to be completed by detailed Curricula, 
or Syllabuses of Studies. These, it will be remembered, 
are to be inserted with ajjpropriate Questionaries in 
the respective Examination Programmes, and it is thus 
that will become fully apparent the relative difficulty 
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of the task&5 assigned to tlio several (Masses of Students. 
Nbverllieles^ it lias ])nrpose1y been made apparent Hiat 
a soin^)wliat ’ standaid of Knowledge is deemed 
desirable for tho. Locomotive Kiigine Driver. Tins is 
partly luH'aii,^ tbc luiilway Ser'dci^, wben organized as 
it slioiild ])i\ priseids notable bicilities for scientific and 
’ecluiical Iii^'truction, but cbiefly because the import- 
ance of the resjionsih.iiiy which rests ou the Engine 
Dr;ver of a Passenger Train, is such that notliing 
diould Ijc spared that may enable^ him to acquit liimself 
clevinly of Ins task, and ina> induce him to j'lerform 
it jirudently and conscientiously. 

Should it be deemed advisable to institute a Diploma 
of Plxcellei'ce, it will probably be with a view lo the 
su])(.’‘ior and comprehensive abilities which should lie 
possessed by general or local Superin tiaidents ol Loco- 
I’liuiive Do])ar Intents. 


SECTION 9.-THE WAiGH AND C bOCKMAKER. 

Ill viewing ib ’^hnde or Oesiipations of this inter- 
esting dmioininatlon from tlie stand-point of our present 
jiurpose, we first notit'c ^ great manufacturing industry 
split up irlo a nund'e- of distinct occupations, each 
confide^ ‘pecial s(d of Men, who mostly require 
much more dexterity, ■ uracy, and pa, tience, than scien- 
tific knowledge ; except the last set, who put together 
and finish up what the previous ones have prepared. 
This last claos of talented Artisans will doTibtless deseiwe 
a special Curriculum of scientific instruction,* at wnich 
some of the others may do well to try their strength ; 
but more p^lrticularly within compass of our system are 
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those Working Tradesmen wlio, coupling on a compact 
scale a certain degree of production with every kilidf 
of repair^ carry on -nearly all the more intellectual 
branches of the business, and train Apprentices to do 
the same. To them is generally brought, in small 
Towns, everything in the way of minute metal-work 
and delicate contrivance. Few trades have done so 
much to deserve every encouragement and ficllity that 
can be afforded them in the jairsuit of Tcjchnical Know- 
ledge, and the Ilorological Institute is one of those 
meritorious uiidertakings which it will be a pleasing 
duty for the Technical University to foster and to 
multiply. 

The study of the Materials employed in Watch- 
making, will of course include Diamonds, Jlubies, Ena- 
mel, and the like; but the Student who wishes to unite 
with this Trade that of the JeWeller, must go in for 
the special requirements of that ])rofession, which will 
be indicated further on. 


Minor Examination. 

Grade 1 Course of G. S. F. 

Grade 2 Course. Inorganic Chemistry. 
SuPFLEMENTARY STUDIES. Mathematics. Stath^s^ Dy- 
namics and Mechanism. 

Art Class. Stage 2 of Drawing. 

Handbook ; to include in the usual order all essential 
details relating to ordinary Watches and Clocks. 


Manual skill to be tried if a suitable lest call be 
devised. 
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Major Examination. 

The ^ibovo^..thef-,i,ra,tory Kiiowfcdge to be advanced 
a Grade. Tlie Technical Kiiowledire to include, with 
the cxccpiion periapt of Marine Clirononicters and 
a few other .special Lies of a liigh cliaracter, all boro- 
logical devices and resources of any note, home or 
Ibreign ; also a sullficiently r' lined acquaintance with 
the various modes of ornamentation, for judging of 
artisii"' merit as wcdl as of go('d workipanship. — The 
Hygiene of the Trade not to be neglected. 


A practical test of ability to be devised. 


Superi(!lr Examination. 

Grade 3 of G. S. (or of the Elementary Division ; 
the Applied Division remaining at Grade 2.) 

Supplementary SrunjEte. A thorough mathematical 
as well as practical knowledge of Dynamics and 
Mechanism, • 'i-'icially in relation to Horology. 

Ari^ Stttdies. Stage 3 of Drawing may suffice, but 
with a thorough knowledge of the Law^s of Taste 
in pullinr, Colour, a^d Subject, especially as appli- 
hablp to oj‘n a mental Time-pieces. 

Tiie Manual; fully ^ caplemented, so as to embrace 
every department of the Profession, from its mi- 
nutest details to its highest achievements, adding 
^ its Hibtory and its Literature to tJie various 
branches of Science it involves, and omitting 
’nothing that may tend to uphold the character 
of this’ highly intellectual Industry. 



392 


THE OPTICIAN, ETC. 


^Ohap. V. 


SECTION 10.-THE OPTICIAN, THE PHILOSOPHICAL 
INSTRUMENT MAKER, &c., ELECTRO-TELE- 
GRAPHY. 

Few of the Gi‘(>u|) 8 liitlierto reviewed (^quiil this one 
iji tlic high scientific cliaracter of the articles produced, 
and in the scientific knowledge whicl) many of them 
demand ; hut the very reason that tliis demand is plain 
and indisjmtalde, makes the task of meeting* it with 
appropriate insbaiction more clear and ea,sy. — We will 
take for onr starting point the Trade of the Working 
Optician, which affords a very convenient and normal 
exam]>le of a, Working Trade snscejdihle of deriving a 
fair sha,i*e of henefit from the ))roposed system of Tech- 
nical Instruction. The following arc suggestive indi- 
cations lor a Minor and a Major Curriculum. No 
Diploma of Excellence is contemplated, as it would 
probably i)e merged in one embracing the general 
range of Philosophical Instruments, 

Minor Examination. 

GrADK I CoiTPvRE of (t. S. F. 

Grade 2 Course. The branch of Chemical Physics 
relating to Light. — Inorganic Chemistry. 
Supplementary Studies. Grade 2 of Mathematics. 
Art Class. Stage I of Drawing. 

Handbook! ; to include all introductory information 
required concerning the structure, functions,' and 
common failings of the Eye, especially concerning 
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Myopia and Presbyopia, 
eon form: ible tli 

aimes, Materials, Processes ai^d Products 


111 other respects to be 
usual Minor Review of A|/oli' 


J^Tajor Examination. 

(iRAOK 2 OoriiSE of G. F. This will prolmbly supply 
as much ;i,s is war+cd of the Chemistry and Tech- 
ludoey oi Class, and ot the Metals commonly 

US(m]/ 

Gkahi] 3. Tlic ])oi’tion of Physics relating to Light 
should be' jmshod forward to diis Grade, ''without 
going into the liiglaT ju’oblems of Mathematical 
Optics, or any theoretical controversi('s. 

SurrnEMKN'rAiiY Studies. Grade 2 oi' 3 of Mathematics. 

Ak'I (h.ASS, Stage 2 or 3 of Orawing. 

The structural, physiological, and patho- 
logical knowledge' concerning the Eye, should bo 
such as io in:d;e the Master 0]>tician a reliable 
adviser in case of need, not merely respecting 
the use of conca,vc ead convex gl.tsses, but also 
as regards th^' use of coloured or neutral tinted 
Spectacles, ■ 3 the /r^a’ous eunstructioiis of these, 
as well as ol Shades, Reflectors, and other con- 
trivances for prott'Ming the Eyes from Glare or 
Dusg ('1 f >r improvh g as to quality or convenience 
the adapiation of natural or artificial Light to 
various Industrie' ^'Occupations. — The more strictly 
Technicirl Knowledge will also include as usual 
many things that were omitted in the "Minor 
Degree. Thus for instance the Mastoi' Optician, 
without being expected to manage the hlowgpipe 
‘'like a regular Barometer and Thermometer Maker, 
should* know how to fill and graduate the chief 
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-varieties of these instruments, and indeed he 
should not only understand the rationale a'nd 
quality of everything he sells, hut should be com- 
peteteut to undertake in a country place, tlie re- 
pairing of any article not too foreign to his line 
of business. 

The making of Barometers and Thermometers affords 
an example of one among numerous branches of the 
manufacture of Philosophical Instriimeiits, ^vhich it may 
be exj)edient to teach as so many distinct Pursuits, 
leaving optional the manner of grouping or associ- 
ating them. Other examj)les are afforded by the 
manufacture of Mariners’ Compasses, of Scales and 
Weights, of Foot Rules, &c. It will be time enough 
when the Technical University is establisljed, to see 
what occupations or branches' of manufacture asso- 
ciated by analogy or commercial convenience, may 
besides being taught separately, deserve to be bound 
together by a joint Curriculum and a common name. 

It may be found that the broad autonomy of a 
general Philosojdiical Instrument Mak^r,” must in 
the Mhior Degree be sei)arated into departments rather 
according to the kind of work, such as Brass-turning, 
Joinery, &c., than according to the branch of Science 
which the respective Instruments are to serve ; or 
rather there will, as in various cases which we have 
come across, be no Minor Degree. The Master Work- 
man or Foreman of Department, who after putting 
together and adjusting the various parts of a Philo- 
sophical Apparatus, is competent to try its capabilitic/^, 
will if his range of subjects can be satisfactorily deter- 
mined, be a suitable candidate for a Major Certificate. 
— The directing mind at the head of a comprehensive 
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estftblisliment of tins kind, will if worthy of the ttisk, 
Iftife no difficnliy in winnings a Diploma of Excellence, 
should it be fou >d i xpedient 1o insiitute one. 

Ele^^tro-Ti^Lkci: 'P iiY ha^ suddenly started U]) from 
the depths ot Rcien(*c, to be a Pc'K.nce in itself, and 
o]]e of 'vvhicii tb-; nmre ajtpnralus and paraphernalia 
eni[)l()y in special establishments a vast number of 
skilled hands. Nothinj presents itself however that 
may not lx; met iy the means already suggested. As 
lor the important studies connected with 'telegraphic 
Ihigineering, the part to be p rformed by the Central 
University will dc})end on the provision made else- 
where, and the same may to a considerable extent bo 
said as regards the training of the thousands of sub- 
ordinate employees. I will oidy rneniion that however 
satisTactory may ‘be the pracfical cleverness at trans- 
mittiTig and reading of •despatches to which they attain 
at the schools establidied for the purpose, a Grade 2 
Certificate in Static and Dynamic Electricity and M'lg- 
netism, and another in Inorganic Chemistry, would be 
very desirable. 
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SECTION 11.-THE STATIONER. ALLIED 
INDUSTRIES. 

^riiis line of biisiiicss cxlillnts ])er])aps a more stnkiii< 2 ,' 
example than any preceding' one, of tlie distinction 
wliicli must })e made l»etAveen tlie kind of knowledge 
recpiired by tlie Manufacturer who devotes himself to 
the production of perha])s a. single thing, sucli as ra})er, 
Parcliment, Ink, Steel Pens, Plaek lead Pencils, or a,ny 
similar ai'tiele, and that required by the Tradesman 
who unites all these Articles, and ten 'times more if he 
is inclined, within a single yiiop. He ought to know 
something about every Article he sells, and a good 
deal about all those of which the usefulness depends 
on quality, and of which the quality can be readily 
detected only by one wlio understands ihe origin of the 
respective materials, and tlie rationale of tlie jirocesses 
resp(;ctively involved. But at the same tinic^, we must 
remember that our system of Technical Instruction is 
based on voluntary studies, encouraged by Certificates 
which would be a failure if their practical value as 
a recommendation, were outweighed by the timd and 
trouble required for earning them. There must accord- 
ingly be a comjwomise between what U Dealer in 
manifold Goods like the Stationer ought to know, and 
what he can conveniently learn, or in other words we 
must to a certain extent sacrifice such knowledge as 
can best be spared, in order that he may be induced 
to apply himself earnestly to what most he Wants. 
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Fnder the ]\! aster Rtatinafr we see, according 
s^aie of Ids coecerii, ( j'c or more -Assistants froio wliom 
we must expect nua ‘ less te-in f];oni liimself, l)Ut who 
onglit ^still t(^ kiiove iCHigh ai>out tlie many tilings they 
liandle, to eiU’de them to a Minor t^rtificate lieariiig 
tlie usual jn'upoiii ni to tlaad' Masior's Major Certificate. 

If runv from the Trade ‘sman Avliose Imsiness compasses 
tiie little world ('-alle<l Sta+ioiiery, avc pass to some of 
the individual AFaiuifactiirers who sii])])ly him, wc are 
met. hy diriicnltics of an opposite chai’acter. Let us 
take for exam])le ihose engaged in the production of a 
vsingle ai'ticle, say Iidv, Steel IVuiS, or Lead IVmcils. 
ILu’c' we fiiid in ojiei.oion th(‘ same plan of many hands 
directed hy fcAV minds, Avhich has been repeatedly dis- 
cussed uisler the name of Factory ^Vork. AVitli the 
sulnr diiiales, a (Lade 2 of (Jetieral Seientilic Founda- 
tion will mostly serve #:very purpose. The directing 
mind must possess :n)m'‘ furdier amount of Ih’cparatory 
^'cience, ajid adil lo thorough Te(‘hnlcal Knowledge a 
good aeipiaintance with all available resoui’ces. Still 
there is com pa rati wdy hide scope lor a regular Cur- 
riculum, and in \ ien^ of the vast Agenda before us, it 
will mostly be pv tent postpone attending to In- 
dustries of. this deseri])Lion ; the more so as they can 
in the meantime avail duauselves of the resources in 
the way of appropriate F nowledge offered to Students 
of (Aitegory C. Besides this, as previously explained 
(Chapter IV. Pccti(*n ' h all Industries of any note will 
be carefully epitomized in the Junior, and fully de- 
scrd)ed in the Advanced Cyclopedia, and it is to bo 
hoped that an earnest recourse to these standard sources 
of information, will be found attractive and self-rc/nu- 
ncratlve by many to whom the incentive of a Certificate 
cannot be offered. 
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Papeh-maktxg presents a somewhat different' case. ’ 
This highly important manufacture, though very much 
a matter of rnecL^nical routine with most of the 
subordinate Hands cm])loyed, undeniably claims a 
Major Trade Certificate for the Foreman or Manager. 
Tliough llie application of his knowledge may probably • 
be confined to tlie s])ecia]ty of some particular Mill, 
his studies should embrace all branches of the manu- 
facture of ] hiper, and of kindi-ed Articles commonly 
]UT)duced in this Country, and they should be supple- 
mented with 'a review of foreign doings. It may safely 
be said that few Industries offer at the present time 
such promising openings for remunerative improve- 
ment, as regards both the utilization of new materials, 
and the adaptation of recent scientific discoveries. 

A Trade allied to that- of the Stationer, and which is 
not unfrequcntly associated with it, is that of the Book- 
niNDER, concerning which a very few words will suffice. 

com])endious account of it in the Junior Cyclo- 
pa'dia, will be well worth the attention of subordinates 
engaged in any brancli of the process. For the Master 
Book-binder, indcj^endently of technical skill in over- 
coming difficulties, and turning out a satisfactory article 
in every branch of the Trade, there is enough required 
in the way of knowledge of materials, and of artistic taste 
in t,he applications of embossing, gilding, &c., to iiiake 
it probably worth while to institute a Major Certificate. 
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SECTION 12-THE PRINTER. 

In illc course oi' oiir review, we liavc more tlian 
once come across Handicrafts in wliicli a little scieTitific 
knowledge isw^^appediip in so iimch iechnical rontineot 
inanipnlatroii, tliat ApprentieesJiip has, so to say, every- 
thing to do, and College Teael ing ne^^t to nothing; 
hut one would scarcely ha\e expected that one of the 
most striking instanc(\s of this kind would be piesented 
by that Industrial Puivsuit which more than any other 
is the velilcle of scientific progress. Yet such is the 
case. The Man who ha,s chaise of the Press, ought to 
undcrstaJid its mechanism ; but the Compositor in whose 
intdlectiial task lies the pith and marrow of Typo- 
gj’a])hy, needs foi *t less scientific than literary know- 
ledge, and his Curriculum must in fact be somewhat sui 
as shown by the following brief Summary, 

Compositor’s Minor Examination. 

GuAnn 1 CoimsE of G. 3. F. 

SuiTLiaiKNTAKY HTODirs. Orthography, Punctuation, 
and sLcli other ]ih^-'’ary abilities as are necessary 
•('or settiim* up in correct type, ill-written and con- 
fused'MaTiuscript 

IIaiNDJ^ook. • To include select information concerning 
the Types commonly used, ami all that is done 
with them, as well as concerning Appliances, 
Machinery, Ink, Paper and other requisites. , 


Cleverness* at composing, taking Proofs, and dis- 
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to be testeJ by tlie actual performance' of 
appro})riatc taslcs of moderate difficulty. 

* V, 

Major Examination. 

(For Workiiii^ Muster Friut(u-s, Foiemen aud 
Superior Com]H)sitors, iictiiip^ also as (Correctors of tlic 
Press. Readers” ])roperly so called are not in- 
cluded). 

Guauu 2 Cornsu of (1. S. F. 

Siii’Pi.KMi-:\TARY Stcdiks. Lit(U’ary abilities of the kind 
describc'd above, l)ut mueb moi'c fully develo])ed. 
Manual. The knowledge coutainc'd in the ITandbook 
to be extended as well as raised in ebaractev, so as 
to include tbe latest im]>rbvements in Macliinery, 
iVppliaiices, and Materials of all kinds, tbe less 
coiiinKUi Types, tbe introduction of Woodcuts and 
other illustrations or ornanKuiiaiions, tabulated 
matter, >^tereotyj)inii^, and other processes com- 
monly included in large LettcrpT'css Fstablisli- 
nienis, and generally, all that may qiialify a 
Pi’inter foi* doing honour to Lis 4'rade. 


Technical Cleverness to be practically tested as 
abo^ e. The ordeal to include severe, but not useless 
difficultics.tP '*• 

(1) No Di])]onm of Excellence is contemplated, because a Director of a 
fetrpio Priuling Estabbslnneiit, whose attainments expand in a scliolastic 
and bibliological direction, is liki'ly, unless he should liave risen from the 
ranks, to bo deficient in those matters of clever practical performance 
which are the essence of the Trade. 
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SECTION 13 -PROFESSIONS AND TRADES CON- 
NECTED WITH MUSIC. 

Ji is Tiiiiioccssaiy to dwell on tlie iiiiportonre of Musio 
in (lls]>(3nsini:^ s} inpatlictic and liinnanlziipi^ influences 
tliroiijL^liout till cla,sscs of tlio lV)pulation, and in siiper- 
sediiii^^ undesiraWe ones, or +o say anything of the 
positive and uTKpicstionable enjoyment it affovds, or 
of tlie thousands of lionest livelihoods it maintains. Jf 
wo a, re inclined to pause before inscribing it on our 
Agiaida, it will be partly because we ^icknowledge the 
forct- of the Fr(iiich proverb* giii trap endmme Dial 
(Hr/mp and partly because we are anxious to assist, 
ratlier than iiitcideie with the action of other regularly 
constituted agencies. Few persons will bo inclined to 
deny that Music ought, like Science and Art, to have 
the benefit of a distinct government D(‘t>artment, when 
the supreme direction of educational miitters shall be in 
the hands of a re^ . ^'^^sibL Minister. Tt will devolve on 
the person •entrusted by him with that Department, to 
see that all is done w’tii even hand to foster rising 
musical geniir., to afford for the development of pro- 
fessi(Tnat Musio. whether theoretical, vocal, or instru- 
mental, faciliti'?s and ' Vantages equal if possible to 
those of the ^nost favoured nations, and to promote by 
every reasonable means the diffusion of Music among 
the People, till it rcaehes and maintains that level 
which tlie ^example of many foreign localities, aqd of 
not *a few of our own, has proved to be perfectly 
attainable. 

2 D 
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It is from such a regular organization of efforts and 
resources, dovetailing with the other Departments' df 
National Education,, that could best be derived that 
amount of Musical Foundation, theoretical and practical, 
which ought to support and bind together all the occu- 
pations belonging to the Musical Craft, in tlic same 
manner that a standard Scientific Foundation will bind 
and support the various Industrial Pursuits hitlicrto 
reviewed. Accordingly, it may not ])c necessary that 
tlie Technical Uiiivcrsity should itself provide actual 
Musical Instruction, though its organizing and stimu- 
lating influence may have to bo exerted in order that 
such Instruction may be everywhere efficiently pro- 
vided. 

But independently of the consideration that our 
University is not to usurj) the functions of a Conserva- 
toire (k Musique^ mo^i of the Industrial Pursuits of wliioh 
Music is the origin and end, will be found, on closer 
examination, of a nature not to be easily brought within 
the compass of its Examinations and Certificates, though 
they may be aided in other ways. The most important 
among them may be roughly grouped as follows: — 

a. — The publication of Music by Engraving, Litho- 
graphing, Printing, &c. 

b. — The Manufacture of Organs, Harmoniums, Piano- 
fortes, Harps and kindred Instruments of co^llplex 
contrivance. 

c. — The Manufacture of Stringed Instniments com- 
monly so called. They mostly aiTange themselves in 
two lots, referable to the Violin type, and the Guitar 
or Mandolin type. 

d. — The Manufacture of Wind Instruments •com- 
monly so called, which may for convenience be divided 
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into those chiefly made of Wood, and those made of 
Metah 

e , — The mao'ifocrnre of Drums., and otlier miscella- 
neous Musical’ ’App^ances. 

As regards iii - up a, the various processes by which 
Music is published, are rather matters of apprenticeship 
and practice than of didar*tic instruction. Passing to 
Group we aie reminded of those Factories where 
the subdivision of labour, whilst it favours accuracy 
as well as celerity of workmanship, tends to make 
machines of men, and only calls foi a broad intellectual 
development among the select few by whom those 
living machines are regulated. For supplying the kind 
of knowledge which these f(‘w rcquiie, a valuable re- 
source will be i)reseiited by tht3 Technological Museum 
of the Central University, taken in conjunction with 
their respective Ma’'uals,” and with its own expla- 
natory Catalogue. For instance it may display in- 
structive examples or models of the many ingenious 
contrivances that have aL \ arlous times been tried with 
moi’o or less success in the ftianufacture of Pianos, 
Harmoniums, Org^O'S, and other similar Instruments; 
and particularly of those having a special object, as 
for instance suitableness for tropical climates, where ex- 
tremes of dr;, heat and warm moisture occur, and 
whei’e many materials succumb to the ravages of 
Insects. Many of 1^ omaller Industries ii^cluded in 
Groups c, </®and e may similarly derive considerable 
aid from the University Museum on which, unless 
forestalled bj exertions made elsewhere, will devolve 
not only the duty of exhibiting full chronological/and 
ethnological illustrations of Musical Instruments of all 
kinds, as far ’as they may serve as guides or warnings 

2 I) 2 
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for 'present and future Makers, but also tlie duty of 
showing to these in a teclinical and commercial spirlf, 
tlie best resources at, tbeir dis])Osal both at borne and 
al)road. 


SECTION 14-ART INDUSTRIES. PHOTOGRAPHY 
AND THE POLYGRAPHIC ARTS. 

Thon'^li Art in one form or another has met us in 
many of the Industries reviewed, occupyini^ in some 
of them a conspicuous position, we have left as yet 
untouched most of the Pursuits which more particularly 
claim the title of Art Industries. It will in fact be 
found that with a few exceptions deserving of special 
attention, they lie less within the province of the 
pro])osed University than within that of the South 
Kensington Authorities, under 'whose management so 
much progress has been already Jiiado in improving 
the taste and e^cution of Art-workmanship in this 
Country. Independently of this fact, in Art Indus- 
tries the necessity for carefully organized Tests and 
reliable Certificates of Comp.etency, is less felt than 
in Industries of which Science is the tbundation. The 
man whose technical abilities resi on a broad ground- 
work of Scientific Knowledge, cannot at all times supply 
ready proof of this on demand, whereas Artistic Skill 
can mostly be made manifest with ease, both in’' cha- 
racter and degree. Moreover by attaching a fixed 
standard of proficiency in a specified bitinch of Art 
to a given Certificate in an Artistic Industry, we might 
be rendering le.ss service to a Candidate, than by en- 
couraging him to enlarge his sphere of artistic attain- 
ments, at the same time pushing them as high as his 
natural turn and his opportunities might permit. It 
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is^lrue that many Employers of artistic labour, will 
% 0 arce]y appreciate our good intentions. The innin 
(pialities which thry demand of .their Journeymen are 
well-|rained •techi (cal dexterity, a good eye and a quick 
hand, with patience for repeating any number of times 
a task ever so small and monotonous; but they should 
bear in mind that the dexterous hand and the know- 
ing eye, though they may be only obtainable through 
the routine of a long apprenticeship, are best to be 
relied on w’lien they have undergone the refining influ- 
ence of regular attendance at Art Classes. The em- 
])loyer wlio wlslies to uphold the character of liis Craft 
tlirougli ilie abilities of his Men, should give them 
every reasonable encouragement and opportunity for 
perCecting tliemselves in aj)pro])rlate branches of Art. 
— Wliere the duty of the National Technical University 
towards them will chieily lie, will \)q in seeing 

tliat due facilities ar<' afforded them in every po[)ulous 
locality, for acquiiing these attainments in the manner 
most conducive to their practical interests, and to the 
satisfaction of their Einploy-u's ;----6rcv.eJ/y, in affording 
ecpuil iacililies fev appropriate Scientific Studies to be 
recomjKUised b\ ^ubjec^: Certificates; — and thirdlij, in 
providing.by means of the Junior and Advanced ( 'yclo- 
paalias, re})crto]'ies oi'T'‘eljnical Knowledge so obviously 
useful as to be con^^ul’cd without the incentive of a 
Trade Uertifi* *fle. — In order better to judge of the 
working of these me- '■'••es, we will indulge in a cursoiy 
glance at some of the strata of which the perminel of 
Art Industry in general is composed. 

Setting’ ...Jde the few who earn fame in making a 
fortune, let us descend to the many who •only^ barn 
wnekly wages. We find that here as in man) other 
industrial regions, there is a substratum eonsisting of 
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hundreds of poor subordinates to wliorn an insight into 
the Science of Daily Life, as supplied by the Grades i 
Course, would her a boon without a drawback, but for 
whom it would scarcely be expedient to recommend 
anything beyond 

Next to these let us consider the more or less skilled 
Artisans numerously engaged in the Artistic Depart- 
ments of various Manufacturing Industries conducted 
on the usual plan of Factory Work. Here as in ana- 
logous Mechanical Departments, we tind ourselves ob- 
liged by the subdivision of labour, and the consequent 
reduction of the range of knowledge required by the 
individual Hands, to class nearly the whole of these as 
belonging to Category C. They will however mostly 
be found well suited for a full enjoyment of the re- 
sources available for that category, and which have 
been described at the beginning of this Chapter under 
the title “ Studies for Subject Certificates 

llising to the more talented members of the Art- 
industrial Community, we are surrounded in all direc- 
tions by those skilled Workmen whose abilities have 
been so usefully brought into relief by the Society of 
Arts’ Examinations. It is obvious that any measures 
for adding intellectual to artistic tests, should if possible 
be entertained in concert with that Society. 


( 1 ) A striking illustration of nioclianic^al labour having a prcpHratory 
share in tljc })crformancos, not incroly of Art-industry, but W liigh Art, 
may be witntr^sed in the Studio of a Sculptor. 

(2) As (jxainples of the division of artistic labour maylx) mentioned tho 
Japanned Tray, ol’ which one painter does the fillets, another tho border, 
and a third tlie (xnitro; or Architectural Carving in wliich separate hands 
do the string-coursing, the foliage or enrichments, the heraldic ornamei^s, 
the diapery of a figure, and lastly tho face and hands. Various stages of 
artistitf industry may likewise be seen by following tho ^roductio^^ of a 
bronze oniamcnt throngli its modelling, its casting in lead, its touching 
up, its recasting in bronze, its cleaning, and its ultimate chasing. 
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.Tficre are in flic range of Art Industries a few ^ypes 
•vjiich it will be more particularly the duty 0^ the 
Central Urii^ ersit y to select, for the purpose of fostering 
every branch of their efiiciency! An interesting ex- 
ample is iifforded by the Workino Jeweller. He is, 
or should l)L, nn Artificer possessing scientific know- 
ledge, ’artistic genius, and manual skill, who firstly, 
understands thoroughly those picked pages of Minera- 
logy where Gems occur, uniting for the purpose the 
required ‘notions of Chemistry and Crystallography ; 
secondly, can devise designs foi displaying Gems singly 
or variously gi’ouped to the best advantage, and thirdly, 
knows so well and can handle so cleverly the metallic 
materials involved, as to realize unassisted if it were 
necessary, the graceful jewel of his thoughts. — It must 
be remembered however, before attempting to frame 
.a Curriculum of Studies in accordance with these indi- 
cations, that in manv respects the present organization 
of the Jeweller s Trade, as of other Industries, tends to 
a splitting and separation of attributes, and a mcchan- 
icalizing of processes, uku*'' and more at variance with 
the ideal of former times. 

That influeima wouM not be ill-spent on the part 
of the University, which could induce Pattern Designers 
never to iieglect tempoung their Art with Science. In 
fact the Des^'gner should be as well acquainted with the 
opeiatfou bi procek in which his design or pattern is 
to be used, as the Mu -ical Composer should be with the 
instrument on which his piece is to be performed. It 
is scarcely necessary to say that through neglect of this 
rule, the Glass-blower, the Thrower of Ceramic Ware, 
tlie Jacquard Weaver, and many others depending on 
Designers for their patterns, may lose their tiifie and 
patience in •producing under difficulties, wliat will fetch 
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no higher price tlian an article which they could^^jK’o- 
(luce with ease. Similarly the Carpet Weaver mvx) 
through the fault of his Designer, have to use worsteds 
of expensive hues, where a combination -equalfy pleas- 
ing to the eye, and equally durable, could be produced 
with much cheaper ones/^) 

Whilst it is desirable that the Designer should sliow 
knowledge and foresight in adapting his origination to 
the convenience of the Performer, there are many cases 
where the latter would be vastly benefited by a gleam 
of original ii^genuity; and indeed tlie fertility of re- 
sources resulting from a lively power of origination, 
has been supposed to bo one of the chief merits foi’ 
the sake of which many foreign Art-workmen arc em- 
ployed so willingly, and ])aid so well, in this country 
PnOTOGTiAPriY ill which Nature supplies the design, 
and Science the execution, scemqd at first a conspii'acy 
against Art, but more and more we find that it aflbi^ 
scope for Artistic Taste, and that in its higher aspira- 
tions it opens the way to a considerable amount of real 
artistic employment. Something like the following 
Summary of desirable attainments suggests itself: — 

Minor Examination. 

Grade 1 Course of G. S. F. 

Grade 2 Course. The part of Chemical Physics re- 
lating to Light. — The whole of Chemistry or at 
all events, of Inorganic Chemistry. 

(1) Indications as to wliat Designers arc, and what they should bo, will 

be found in a Paper by Dr. Christopher Dresser on Jlindraiices to 
Applied Art,” in tlic ‘ Society of Arts’ Journal ’ of April Pith, 1872. , 

(2) Respeettug the unsuccessful attemj)ts made by tlicSocicty of Arts to 

elicit proofs of origination among British Art-workmen, ^o the Rt^port 
of the Society’s Adjudicators quoted in Chapter 11. Section 3 from the 
Society’s Journal of tlic 5th of ilarch, IHOa. * 
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IlA?fi)iiboK ; Lo coniprizo only tlic common pruci^sses, 
• • iiu4udinc^ Imwevor all that is required for c^'‘arly 
nndersi:tndii;:r, not only the bear! Tigs of Optical 
an5 (/hfeiiilc ii Science on those processes, and the 
meaiih ea.lcidatcd to secure their success, hut also 
the LiiVvb < r'i'a-sie applicable thereto. 


A Practical Test to be resorted to, including plain 
touching np. 


Major Examinaaon. 

(jIradp: 2 Course of G. S. F. 

Grade 3. Optics as far as the Science bears on Photo- 
gi'ajdi^e — (dieinistry. Inorganic and Organic. 

Manuat. ; to coniprize the history and rationale of the 
\'arIous branches of the Art, with a thorough 
knovvledge rf every scientific device and artistic 
refinement, through which liigh-class results may 
be secui'cd even undei' dilliculties of climate, &c. 


The Practical I est k- i tclirlc delicate finishing up.CP 

Thrc'Ugh the faciliiy with which any number of 
Proofs Ai]-e taken, or employ the usual term, printed 
from th« ^gatives, Photograjdiy may be considered 
as one of the PoEY'‘...v.riiic Ajits, that is to say of the 
Arts producing multiplied impressions ; but this title 

,(1) It may uc left for tlio present an open (picstioniviietlicr it bepx)st 
to treat the coloiu’ing of ])liotographic portraits as a distinct hramch of 
Art,^>r U) incftide this or any other artistic i)erformaiicc in ilu* Practical 
Test, as a criterion of Oamlidates having attained the degree of artistic 
refinement required for being a first rate Photograihist. 
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morc^ proi)erly belongs to such processes as the* fpl- * 
lowing : — ’ <» <- 

a. Printing from raided mifaees, 

Typogra|)hy or Letterpress Printing. 

Nature Printing (as from Ferns and tlie 

like). 

Xylography or Wood engraving. 

Graph otype. 

Phototype. 

b. Printing from surface.^ rendered varioasly 

hhsorhent. 

Lithography. 

Zincography. 

c. Pointing from hollowed surfaces. 

Etching, Aquatinta, and tlie like. 

Cop]')crplate, and Steel Engraving. 

d. Moulding or emlmsinfj by means of hollowed 

surfaces, or matrices. 

Seal engraving, Die-sinking, &c. 

Reviewing these examjdes from the standpoint of 
Art Workmanship, we first set aside Typograpliy, in 
which it has already been seen tliat the chief {)er- 
formance lies not in the original making of the Types, 
any more than in the printing from tliem, but in the 
intermediary task of the Compositor. We also mi qside 
ordinary Nature Printing as being done mechanically, 
and the p'inting from surfaces prepare4 by photo- 
graphic means, as coming more or less within the scope 
of the above remarks on Photography. The remaining 
Processes, untess removed from their original character 
by the prevailing tendency to reduce everything to 

(1) This list is by no means intended to be exhaustive. 
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FafcWy Work, are decidedly artistic as regaid^^ the 
lliost difficult and iinjiortant task in each, and what 
the Central Tni^ u-sity can appropriately attempt to do 
for tl]em hesidcts '‘ncouvaging the develojnneiit of Art 
Classes of o' ery description will mainly consist, — Istly, 
in oflering iir^ t]*uction and Examinations in suitable 
Subjects,” — and 2ndly, in displaying in the Museum 
a carefully made SeL'ction of fii*st-rate examples calcu- 
lated to raise iuv„ standard of Excellence in each branch, 
and accompanied with the most recent and best mate- 
1 ‘ials and appliances. . 


SECTION 15-COMMERCIAL PURSUITS. 

W(; have hitberto left unnoticed the interval which 
•in so many instances separates the production of Trade 
Articles from their display in the Ectail Shoj), and 
the Commercial System through the instrumentality 
of which the right thing is so conveniently brought 
from a distance to the r’gbt place. E will however be 
easy to deduce from the ]>rinciples proposed for regu- 
lating the stiidi of tl'^ Eetail Dealer, what should be 
those of the Import or Export Merchant, the Broker or 
a ny other Intermedia, y naving such connection with the 
Goods in (jucstion as to involve a knowledge of their 
]iatT»re*and cpiality. AVe have seen that the Shopkeeper 
should, for the beneff of his Customers and for his ovrn, 
possess tliisJcnowlcd go to a notable extent not indeed 
with every detail that should be familiar to the pro- 
ducer 0 ^- manufacturer, but with that good practical 
judgment and that reasoning insight which are acquired 
by4)asing one’s technical studies on a sound scientific 
foundation.* This same plan must be carried out in the 
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studies of the Commercial Intermediaries just referred 
to, and tlie indications given in this and the preceding 
Chapters liave sufficiently shown how manifold will be 
the resources available for accomplishing this object 
according to the kind and grade of their reciuirements. 
For instance, as regards Preparatory Knowledge, they 
will have the Elementary portions of the Standard 
Courses from Grade 1 to Grade 3 ; — as regards Tech- 
nical Knowledge, the Applied portions of the same, 
aiid two Cyc]opa3dias piir])osely so arranged as to favour 
the selection qf approj)ri5ite Subjects. — Then again, the 
Commercial Department of the University Museum 
will, in conjunction with its explanatory Catalogue, 
make it easy for them to ac(piie that familiarity with 
Goods of any given kind, which is, without Visual In- 
struction, so difficult to oftain. Some time may ela])se 
before the University can conveniently institute ix^gular 
Coui’scs of Commercial Knowledge with their Compo- 
site Examinations and Certificates, but cii (iffciiihoif 
Commercial Students will be offered o])port uni ties of 
striving for Subject Certificates, including a few topics 
special to the Theory of Commerce, such as Com- 
mercial Geography, International Exchange in Weights, 
Measures, and Money, and Internal ional (k)nimercial 
Law. Independently however of any prospect of dis- 
tinctions, it ma.y be hoped their keen percej)tion of 
profit will tell them that any leisure judiciously ‘^em- 
ployed in availing themselves of the educational re- 
sources oft'ered them, will bo time well spent. 
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CHAPTER VI. 

RECAPITULATION. CONCLUSIONS. 

SECTION 1.-CONS1DERATIONS RESULTING FROM 
THE FOREGOING CHAPTER. 

A. Manner and Place. 

Titi<] Analyses contained in tlie j)rcceding Cliaptei*, 
pnrposery restricted to a certain nninber of 
n‘]>rtisenbiihT. types, ba,ve probably snfliced to indicate 
ilie ^eiK'ral leatur s ol tbe instrnctioii required by tbc 
various Industrial Pursuits, according to tlicir more or 
less Chemical or Pliysical, Artistic or (commercial, 
simple or mixed character. Let us lU/W briefly recon- 
sider these recjuii'cments in s]HUal refer nice to the 
(piesiion,— /n7?e ni.a ivluie shall tlic Artisan obtain the 
Instruction he wants? 

Grade 1 Studies. 

The first ihijig 'vL* b attracts our retrospective glance 
is that ubiquitous Grade 1 Course of Elementary and 
Aj^plied knowledge, which besides underlying as a 
G-^meral Scientific f oundation the broad field of Tech- 
nical Study, is intended to extend beyond 'its Ijmits, 
affording to the whole of the Labouring Population the 
much needed Code ai' Common Sense which it has been 
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agreed to name tlie Science of Daily Life. One miight 
find more deliglit in fostering the advanced progress df 
a chosen few, and n,pholding tliem as proofs of our 
national capabilities, but more real impoiYance attaches 
to a speedy and substantial organization of tlie Instruc- 
tion required by the lower and broader strata of the 
Industrial Community. Accordingly the first chai*ge 
on the energies of the proposed Movement, will be to 
carry into effect the various measures indicated for 
ihe general diffusion of the Eudiments of Ih'actical 
Science and especially the following: — 

a. — To prepare the required Grade 1 Course as de- 
scribed in Chapter IV. Section 1, to bring it out in 
print as recommended in Section 5 of tljc same (fiiaptei*, 
and to secure the prodiiction at cliOtap I'atcs of the 
necessary Sets of Illustrations (pp. 1 13 and 244), ar- 
ranging as far as may be found necessary for the cir- 
culation of such sets from place to place (p. 231, l)S^^ 

h . — To agree with the leading Training Colleges for 
supplying them, not only with the foregoing educational 
materials, but also with Professors specially trained for 
instructing the future School Teachers in an ingenious 
and impressive use of them (p. 79). 

c. — To afford the present Teachers of the Children 
of the People opportunities for adding the Scientific 
Element to their present stock of knowledge (p. 80). 

d, — To promote the extension of Schoolitig from 12 
to 14 years of age for youths whose intended Pursuits 
involve something above mere mechanical labour, and 
where requi^’eJ, to organize special scliools, or advanced 

( 1 ) This plan seems to have l)een first practised hy the South Ken- 
sington Authorities with sets formed from the residue of the International 
Exhibition of 1851. 
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classes in ordinary scliools, for consolidating in*tliis 
S(?condary Period, the groundwork of an indu^-trial 
career (p. 14 V 

To prcMiok the establishment, judicious organi- 
zation, and ]egular maintenance of Industrial Insti- 
TU'FES of v^arioiio c;dibrcs, according to the requirements 
and resources of the respective localities; it being 
understood that undo this title are inchided, for con- 
venience sake, ail Institutions or Establishments offering 
or procuring to the youths or adults of the Industrial 
(V)mmunity, the Class Lessons, Lectures, or other forms 
of Scientific, 'Mathematical, ami Artistic Instruction 
which they require, (pp. 49-53). — A Grade 1 Course 
of G. S. F. with a corresponding Art Class, may be 
considered as the minimum of the capabilities of an In- 
dustrial Institutes. Other branches of Instruction have 
ah'cady been indicated* as coming more or less within 
their province, and v ill again occur as we proceed in 
collating the cljiei’ attainments noted in the Summaries 
of the preceding Chapter^ with the chief sources calcu- 
lated to supply them. 

(iradt 2 Studies. 

The man who has found out his ability to support 
himself in water, lopb,-- it the latter with a sensation 
very^ifi’ereiu f om his previous distrust, and feels that 
it now only depends him to become a good^ swimmer. 
A similar change occurs in the mind of the illiterate 
Workman, who from viewing Science with the shyness 
of awe and prejudice, has passed to the li^ippier condi- 
tion of seeing in Science a pleasant means of si^'port 
and progress. This change has indeed been throughout 
one of the most interesting and satisfactory features 
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of experience accruinn^ from tlie delivery oi my 
Popular Course to lalK)uriiig-class audiences, and frorti 
tlie holding of examinations in connection tlierewith ; 
and I feel confident that tlie generality of Artisaii Stu- 
dents, when once set afloat by a well-conducted Grrade 1 
Training, will be cheerfully disposed to buffet with 
lusty mental sinews, any waves they may have to en- 
counter in their further progress. 

This particularly ajiplies to Chemistry, of which the 
Grade 1 Course sup})lies the initiatory sketch, and 
Grade 2 the earnest and practical exposition for Work- 
ing ])urposes. We liaA^e seen that independently of the 
Major Curricula, which mostly include the whole Grade 
2 Course, its Chemistry, and more especially its In- 
organic Chemistry, has been freipently prescribed as 
an item of Preparatoi'y Knowledge for Minor Students, 
and indeed such is in every resjiect the importaiice of 
this science for technical purposes, that it is highly 
desirable that every well organized Industrial Institute 
should extend at least thus fan ii.s teaching capabilities. 
This remark is applicable, though in a less degree, to 
the parts of Mechanical Physics, which have been occa- 
sionally recommended as bearing on the mechanical 
Trades. Nearly the same may be said of certain De- 
partments of the Second Division of this Grade 2 Course, 
which have not unfrequently been included in the pre- 
paratory portion of the Summaries. They are iA fact 
particularly calculated to prepare Artisan Students for 
the Technology of their respective Trades/ giving them 
that broad view of the surrounding ones, and of the 
manner in \yhich one trade helps another, which their 
spedal Handbooks cannot be expected to afford. It 
would indeed be a pity not to include in the Curricula 
of certain pursuits connected cither with the construe- 
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tiork‘*or* Decoration of dwellini^s, or with Fabrics and - 

* . . ^ . • *1 
^Jpthing, or with Food, the portions of the Grade 2 

Course which respectively embrace the applications of 

Science»to those Subjects, making* plain to the Artisan 

Stud(?nt that most important part of his educational 

duties, which coiisists in thoughtfully bringing the 

knowledge he has aequin'd, to a practical bearing on 

his Trade. 

The frequent occuri’ence <d' Mathematical Studies in 
the Summaries, reminds us that Mathematical Classes 
are among the dcsidei'ata of Industrial Institutes, though 
more important still are the Art Classed If we add 
Keadimr and Writhifr Classes for those who labour 
under educational deficiencies, and Arithmetic of any 
Grade tluu, may be required, and if we introduce in the 
more favoured localities, Classics for French or German, 
and Music, we 'shall have without going farther, a 
tolerably full programine for the Industrial Institutes of 
(h)untry Towns. Yet considering how much the con- 
templated advance in the general standard of know- 
ledge and efficiency among our Artisans, will depend 
on placing what they are to learn \>ithin their con- 
venient reach, there is no question, that it will be ex- 
ceedingly desirable to include all this and even more, in 
the attributes of these lo* d Institutions, at the same time 
multiplying them throughout the length and breadth of 
the jpnJ, with a prolusion far exceeding anything yet 
attempted j Tins mav seem hopeless to those who have 
anxiously watched many feeble, desultory, and con- 
sequently futile and transient efforts made at different 
times in this direction, but I trust that an unprejudiced 
consideration of the signs of the times, will convince 
theni that the horizon is clearing up in the wnid’s.eye. 
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Iiidu'strial Institutes j and equivalent Organization^ 
for Ind^tstrial and Pojmlar Instruction, 

There is among our Industrial Classes a growing stir 
of progress, a legitimate ambition of improvement sup- 
ported on the one hand by leaders chosen with. a diffe- 
rent aim, and on the other hand by time-honoiired 
institutions of gnardiansliip awakening to tlie sense of 
former usefulness; hut even if all this were not the 
case^ our Artisans could not long remain passive spec- 
tators of the efforts made on the (yontinent to inise still 
liiglier a system of Popular Education aln^ady above 
our own. It is im])ossihle for Englishmen to read with- 
out a restive feeling of emulation^ the account given by 
Dr, F. Leibing in his excellent periodical “ Der Bil- 
dungs-Verein,” of the exertions made in Germany by 
the Improvement Societies bearing that name, to deve- 
lop and consolidate the advanced Instruction affordcMl 
to Apprentices and others by the so called Fort-I>il- 
dungs-Schulen. (Schools for further Improvement.)^) 
It is almost equally exciting to read the details of 
analogous efforts in Belgium, given in the “Bulletins” 
of the “ Ligue de rEnseignement ” by the enlightened 
Secretary-General of that powerful association, M. 
Charles Buis, or to study the School regulations pre- 
vailing among the Swiss, well known as the active 
pioneers of educational progress, or to scan the proceed- 
ings of the Ecole Centrale of France and its provincial 

( 1 ) Schools of this description exist in Prussia, Hanover, Saxony, Nassau, 
WUrtemberg and other parts of Germany. In tlic Giand Duchy of Haden, 
attendance at these Schools us(id to hc! comjmlsory, jind the vohiiiiary 
system tried for ttie last six years having proved unsatisfactory, a coifl- 
pulsory kw is'again under consideration, which finds advo^-ates in many 
parts of the German Empire. See the Publications on this and kiifdred 
subjects indicated tn List l.at the beginning of the i)resenfc Work. 
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afifiliates, oy to peruse tlie anuals of tlie Conservatoire 
^tes Arts Cl Meti<u‘s, where Parisian Workmen helie 
their reputaiimi ‘f fickleness regularly attending 
Courjses of mot less than 40 Lectures^ However, 
the most erunesfc aspiral ions, whether of home growth 
or propipicd l y foreign rom])etition, might continue 
to wear themselves out in ineffectual efforts, were 
it ]iot that ill rough the proposed systeny many of the 
material obstaJes which have hitherto stood in the 
way of Industrial Instruction, will be quietly but effec- 
tually removed. Theu, not aily in large Towns but 
in every siiiall centre of Industrial activity, lei a few 
earnest men come forward with energy to under- 
take a working part, whilst a few public spirited 
members of the wealthier class subscribe a moderate 
amount for unavoidable ex]5enditure, and a few in- 
fluential friends take* on themselves the duties of 
Trustees," and 1(4. communication be entered into with 
the Central Technical University. Advice and assistance 
will at once be forthcoming. Text Books will be 
suj)plied at an almost nominal price, die use of which 
on the Binary Sy extern will bo explained and organized 
bv Delegates sm.- lown f >r the purpose, and thus the 
necessity ibr ex})ensive J^rofessors will be obviated in 
several important bran^.l]es of instruction. Devices for 
the production of hop! n.ade Illustrations as far as prac- 

ticalfle, will b^ fi’eely taught by the organizing Agents, 

*. 

(,1) For a (icscription of tiiij system of Fro(3 Popular lAstruction for 
Workmen, &c. gfven by tho Conservatoiro des Arts ct Metiers boo Society 
of Arts Journal, January 2nd, 1874, p. 120, cud the Fom’th Eeport of 
II. M. Comniis^”‘oners or Scientific Instruction, &c., j). 21, with Ap- 
p^idix III. thereto. Also tho ‘‘ Enqu^to sur rEnso^nement Profes- 
sionnel,” List L p. xxii. * . 

(2)*]iespecting the co-operation of the Clergy in matters oi Popular 
Instruction see i)age 140, and respecting that of Sohoolmastefs see 
page 237. 
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whilst any necessary complement will be forwarded ;it 
the lowest possible rates from the Supply Department' 
of the Central Mnseiim (see p. 113). Any required 
steps will at the same time be taken to obtain for J^ro- 
vincial Institutes, the full benefit of tlie liberal assistance 
oifered by the South Kensington Authorities towards 
reducing the cost of Scientific and Artistic requisites, 
no less than towards the erection of appr()i)riate Build- 
ings. (See Notes to pages 50 and 51.) 

As already explained, the term‘‘ Industrial Institule ” 
embraces any fnstitution or organization for su])plying 
Apprentices and Workmen with the insti’uction tliey 
require, whether in special Lecture Halls and (dass- 
rooms, or at the Local Sclioolrooms/^) or at tlie Mission 
room, the Temperance Hall, the Vestry Hall, the Town 
Hall, &c. It is however essential that there sliould bo 
convenience for the safe custody of the educational ma- 
terials, and very desirable that there should be sufficient 
space to allow of exhibiting permanently as a Museum 
of Domestic Sanitary and Industrial Economy, such of 
the Illustrations as are suited for Instructi\'e Display 
(see p. 94). 

It is by means like these, supplemented if m^ccs- 
sary by the circulation of the more expensive sets of 
Illustrations from the nearest centres, that tlie various 
kinds of preparatory Knowledge indicated above, may 
be brought within the compass of Minor Students. ' 

Mechanism, which has been included in the Pre- 
paratory Knowledge suggested for certain Pursuits, is 
a Subject requiring Models and Diagrams not eveiy- 

• 

( 1 ) At the •Meeting of the London School-Board on Wednesday, 
March 11th, 1874, a measure was adopted whereby, subject to, the 
sanction of the Board, the Scliool Management Committee was empowered 
to let Board Sohools on W^eek-flay evenings for appropriate purposes. 



421 


HiicT.-kJ , MANNER AND PhACR* 

•• • ^ . . • 

wJfere to be liadT; hut it will be mostly wanted iu large 

•Towns wlierc Technical Colleges may be expec.ed to 
exist, or at the 1 ading llnilway Pepots where, as stated 
before, the edueahoiial aia angements connected witli the 
subject ol‘ T;ocomotive Macliinery onglit to be parti- 
cularly gooa (jU .^S7). 


Self-lust/ uctiojt. 

Generally s])eaking, self-instruction in scientific and 
teclmical subjects, however suitable the -Student’s Book 
may be, is very ujdnll work if he has never tried 
liimself at such matters before ; but tlie case is very 
diflerent wlien after attending a regular Grade 1 Course 
of Vu r., h(^ endeavours furtlier to impress it on his 
memory by liouic study. A* sentence once made plain 
1o him ill oral discoui»se, will be plain in a book, and a 
woodcin, is neai'lv a, good as a Lecture diagram to him 
after he has seen and understood the latter. Having 
thus overcome a difiiculty partly arising from mere 
diffidence of his own puwers of c^uiiprehension, the 
young ArtivSaii will be able to make good headway by 
himself in imu. branJ.es knowledge involving no 
experiments, as for instance in any department that 
may be prescribed for him in the Applied Division of the 
Grade 2 Coarse. * the importance attached above 

to The pernciuont display of the respective Illustrations 
in the form of a ^’^>seum and in the ofder of the 
Text.a) • 

(1) It iR w^’^h pGCulinr Ratisfaction that I find H. M. Commissioners on 
Scientific Instruction proposing in their Fourth Report measures long 
since advocated by me for rendering Museums more atailablcTor^eZ/- 
Insiniction. “ 15y the skilful selection and arrangement of the specimens 
exhibited to tl^e public ; by providing descriptive Labels instead of the 
meagre indication of names at present adopted; and, abofo all, by sup- 
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Minor Technical Studies. 

Passing to the Technical Studies prescribed for Minor 
Candidates in the Summaries, we find in most cases 
self-instruction equally feasible. We must remember 
that the student finds in his Handbook not only the 
exact knowledge he wants, carefully expressed in a 
style suited to the level of his culture, but also such 
friendly advice as may best smooth his path and inake 
his exertions profitable. Further we may assume that 
he is serving his time as Apprentice, or working as 
Journeyman in the trade of which he now aspires to 
master the rationale, and consequently if his Master’s 
establishment is anything like what it should be, he 
enjoys excellent opportunities for coupling visual with 
printed instruction. These facilities are the more likely 
to be sufficient, because aspiring only to a Minor Certi- 
ficate, he will be only expected to make liimself ac- 
quainted with the ordinary resources and processes 
of his Trade, leaving the introduction of new improve- 
ments to his Master. 

Taking into account the various foregcjing considera- 
tions, we shall feel justified in reckoning tliat if the 
development of Science Classes at Industrial Institutes, 
or in any other way, progresses satisfactorily, a Candi- 
date for a Minor Certificate who earnestly does his best, 
may ere long hope to acquire in his own localitj^, if 'not 
the whole, ^t all events by far the greater part of the 
attainments required for passing his Examinattion. Any 
necessary complement will have to be acquired at the 

plying Explanatory^Catalogncs iiuited to the wants of unscientific people^ 
the pubhc might be enabled to b)ach themselves with as much efficiency 
'' as they would be taught by the majority of Lecturers.” (Art! 135.) 

See the " Brief Account ” of my Food Collection exhibited at the S. K. 
Museum, 1857, p. 11, and “ Science for the People,” 1870, p. 08. 
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Technical .College where that ]']xami nation is t6 take 
place. This supi'^'ses of course that Minor L:;ami- 
nation^will .n' h ’d at Technical* Colleges hy DeLgates 
fi'oiri^ the 'rechitical University of the Province, or 
from the Cm iiral <^'ne in the Metropolis.(U 

Studies for Major Certificates. 

It may haw heen noticed in comparing the Summa- 
ries of tl’ie Minor witli those of the Major degree, that 
as legards the Preimiutorv Knowledge, the chief 
dilfereuce lias generally consistid in raising the re- 
s[)eetive attiriiimeni^ one (frade.(^) It is more jiarticu- 
larly in the Teountical Knowledge that we see the 
advanced Student’s task grow and ramify. M^ehave 
seen that in a Trade having .many branches, it may he 
expedient to allow the Minor Candidate to confine liis 
si, IK lies to one, whenais the Major Candidate will mostly 
he called upuii lo take iij) several if not all. But 
independenlly of this, we observe that whereas the 
Minor Student need oid\ include in Ids Scientific Re- 
view of Apjiliances, Materials and Processes, those in 
ordinary use, h 'rning to make tliehest oi them and he 
content, the Major Student must cultivate an ambitious 
acquaintance with mi IK rs beyond the ordinary routine 
of maun (aete ring and commercial Industry, with mate- 
rlalsbafld processes both home and foreign, not generally 
known, not sufhh-''uitly appreciated, and with tlm 

(1) Cases may oc^cur, esj)ocially wlicn popular culture is more advanced, 
ill which on the one hand the Candidate <"an learn all he requires 
wjUiout leaviu" the pliiee of his ahodc, and uu the other hand the per- 
sonal presoiieo of the JiiXamiiier is not required as he can conduct the 
tfxamination from a distance m the manner previously ^escphc'd at,p.‘170. 

(2^ The rettiniiig of Grade 1 of G. S. F. in some cases, has heen jeompted 
by special reasons. Thus for instance Dressmaking is a femining occu- 
pation, and the tVadc of the Baker when conducted in the ordinary way 
^ re(iuires less learning than honesty and hard work. 
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last «!:,ouclies given to Industrial Art by the improving 
hand of Science. Now in many Industries, a thorough 
acquaintance witli these things cannot be acquired 
without visual illustration, nor can they be properly 
illustrated without expensive sets of scientific para- 
phernalia, such as only a first-rate educational establish- 
ment could afford. Besides this, as I’ogards the more 
important Industries, tbere is in the vei'y atmosphere , 
of a University conducted on sound and liberal princi- 
ples, something wonderfully conducive to that mental 
expansion which best entitles tlie Master to direct the 
work of his men, always uniting the idea of their wel- 
fare with that of his own success. 

On the whole a retrospective glance at the Analyses 
leads us to the conclusion, that much in the same way as 
the Industrial Institutes \\ull probably be ciilled upon to 
sup})ly the instruction required* by Minor Ckindidates, 
often leaving however a certain complement determined 
by the nature of the Trade and other circumstances to 
be supplied by a Technical College, where the Exa- 
mination is to be ))assed, so likewise may we, generally 
speaking, look to the Technical Colleges for supplying 
nearly all the Preparatory Knowledge, and a varying 
proportion of the Technical Knowledge requii'ed by 
Major Candidates, who will similarly afterwards repair 
to a Provincial or to the Central Technicial University, 
for completing and polishing their Knowledge ' and 
taking tlu^ir degrees. There are indeed Trades that 
can be mastered almost anywhere, with the aid of a 
Text-book so well got up as will be each of the Manuals 
taken from the Advanced Cyclopaedia, and with tlje 
help'pf th^ working Illustrations which the Student 
may ,have before him in the very establishment in 
which he is employed. But exceptions like these can- 
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n(5t exempt us from making due provision for inQeting 
less fiivdiirnble conditions by the multiplication of 
Technical every encourage- 

ment to the’ for. nation o|' Scholarship Funds and En- 
dowments, 

Many M.ijov Si'idents if tljcy must leave home at all, 
will preler going at oime to the University where they 
are to pass tlieir rAaniination, and wliere, besides 
finding annexed a model Technical College for pre- 
]xiratory Studies (}>. 1)4) they may if clever and indus- 
trious, obtain the following advantages :-r- 

— Employment at tlie instruction of Junior Students, 
('specially in the Ateliers (note to p. GO). 

— Employment at Museum work (p, 112). 

— Employment in their respective Handicrafts on 
the pkm adopted at the Corntil] University (p. GO).(^) 

• 

Candidates for Superior Certificates or Diplomas of 
Excellence, 

Though not every pnr^.iit analysed in the foregoing 
Cluiplcr has calked for a Curriculum of this level, suffi- 
cient examph have been given to show that the 
studies will bear to those of the Major Degree, much 
the samci relation a^ toe studies of the latter to those 
of the Miu'^u; Degree, except that the interval will 
moitlf be gi'cater." The Candidates may as a rule be 

expecteddo becomt* ii'atriculated Students at one of the 

• 

(1) The folloVing particulars concerning this interesting establishment 
are from a speech by Professor Goldwin Smith at the opening of the 
laesent of the Working Men’s College in Great Ormond Street. 

• Israel Cornell, a working nian in the employment oi a Telegraph Com- 
pany, having become possessed of groat wealth, founded* the flmvcrsity 
beairing his name at Ithaca, Wisconsin, with the aid of a State siibvention. 
It numbers at present 500 students, a portion of whom forming a**' labour 
cori)S ” unite the labour of their hands with that of their brain. 



426 ' CONSIDEBATION OF . [Chap. VI. 

Technical Universities, but no glut or overcrowding 
need be feared even at the Central one, for at this high 
level we find that Scientific Instruction has been much 
more attended to than in the lower industrial regions, 
and the consequence is that many existing Institutions 
will in some measure be our competitors. Independ- 
ently however of a Museum unsurpassed in Industrial 
Illustrations, wc may safely i‘Cckon on being able on 
several otlier points to oiler attractive facilities to men 
of good abilities but limited means. Wlillst they will 
be required to* devote themselves with thorough earn- 
estness to the practical aptdications of well-established 
theories and standard facts, they will be kept as much 
as possible clear of speculative and controversial ques- 
tions. Thus the time necessary for completing tlie 
Technical Training, say "of an Advanced Chemical 
Student, will be greatly diininiylied by concentrating’ 
his attention on proximate and tangible results, whilst 
to others more favoured by circumstances, will be left 
the privilege of studying Chemistry for its own sake, 
and of opening by original research new careers of 
thought which may lead to something tangible in the 
future. Principles like this cannot fail to be appre- 
ciated by those wlio necessarily and avowedly are less 
anxious to serve the cause of Science, than tliat Science 
should serve their purj)osc, and with whom moreover 
the question between one year s study, or two, may 
make the jliflerence between the possible aiid the im- 
possible. This is the more worthy of con^deration as 
it will be one of the objects of the proposed University 
to encourage the rise of genius from the ranks.(^) e 

(1) For indications respecting the studies of Candidates for Professor- 
ships or other positions connected with Science Teaching sec Chapter II. 
Section 4. 
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Frmwim Industries, 

The mann^ ' in which flic Industrial Instruction of 
Fenujes should he provided for, can scarcely be dis- 
cussed with advantaf^e till the inovoment for improving 
the Educali<m of omen 1ms liad time to mature its 
,)lans (p. 87). Should these be found capable of supply- 
, ing the kind and qumilir^^ of scientific, artistic, and 
technical loiowiedge required, it will be our policy to 
lavour their acting separately from, though in harmony 
with the Institutes and Colleges for Mates, and to en- 
courage them to complete as far as possible the required 
attainments. Thus ])erhaps Female Candidates need 
only come to the Universities for Examination ; except 
as r(\gards those branches of information which involve 
com[)rehcnsive collections or* other expensive para- 
phernalia. • 


B. Time, 

Our task would be a ^ '>mparatively easy one if we 
only bad to determine the Instruction best calculated 
in the abstract t( ■ bouefit Artisans ; but at every step 
we are reminded that Ike proposed System is essentially 
vohmiary, and that ins^Mid of simply stating what ive 
think our iovlnstrial Fim nds ought to know, we must 
consi^e? v/hat we can make them think, in spite of 
hindrances* and tcmj)+‘b’'ms, that it is worth their while 
to learn. Tliis consideration which in the* previous 
Section has pervaded the question (*f Place, must now 
e(pially pei” .de the question of Time. We must con- 
sTilt as much as possible the convenience and inclina- 
tions of the recipients of Instruction in selecting^ the 
Hours, Days,* and Seasons to be allotted to it, and we 
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musi^t reduce to a minimum, the time for which Candi- ’ 
dates preparing for Examination may be called away 
from home ; for we aspire to deal with the bulk of the 
Industrial Population, and not merely with the favoured 
few for whom Scholarships or other exceptional advan- 
tages can be provided. ^ ' 

The studious Season at an Industrial Institute in the 
country, may be said to last from the middle of Septem- 
ber, or the beginning of October, to about the beginning 
of May. During this time, and in some instances be- 
yond these Ihnits, a part of tlie Saturday afternoons 
might be spent in Drawing or Modelling, Music, Drill, 
or the like. At all events week-day evenings may be 
considered available from 6 or 7 to 10, that is to say for 
the holding of at least three consecutive Lessons in each 
Class Eooni, Thus generally speaking*, as far as Time is 
concerned. Artisans will have no difficulty in ]n'ej)aring 
themselves at the Industrial Institute, during their 
Apprenticeship, for a Minor Examination to be passed 
after its close; or should facilities be denied them 
during that period of their career, it is to be hoped that 
they may be able to make up for the lost time in the 
first year or two of their Journeymanship. — The time 
that may have to be spent at a Technical College for 
simply passing the said Minor Examination, will be a 
mere trifle, and any amount of previous stay there 
that may be necessary for completing their Preparatory 
Studies, ought not to exceed a few weeks. ’ 

The Technical College has been shown to occupy 
a half-way position between the Industrial Institute 
and the Technical University (p. 54), uniting certain 
features of both. Its preparatory knowledge for Major 
Students will, except in being a Grade higher, resemble 
that offered to Minor Students at the Minor Institute. 
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On* {be otlier band, it will approximate to the TJniver- 
sfty, in intnidncini^ Tecbnical Instruction siipp.^rted 
with Laboralory red Workshop Practice. 

Asj’egards'dlio rjuostion of Time, we must separate 
tbe Students into two lots : — firstly, those living at hand 
and devpllne to study the leisure time of their week- 
day evenings and yatni*day afternoons, and secondly 
^ iliose ]n'epared to d(wote for a sliort period their lehole 
timy to study. As regards the leimre time Students, 
ibe, College will only take matters a little more in 
earliest than tbe Institute, pa^lving som«wbat closely 
with Lectures and Lessons, tbe long Winh^r evenings, W 
and o]iening Laboiatories and Ateliers on Saturday 
afternoons during, and even beyond a regular Session 
from Micbaelmas to Midsummer, but all along carefully 
avoiding to interlere with tbl3 day’s occupations. It 
will, on the contrary, 1^ in tbe interest of tbe ivhole 
time Studenis, that o^^erytbing should be devised for 
shortening the period of their Studentship, by making 
the best and most compact use of it ; and this will 
naturally produce an a})piOA;mation tr University ar- 
rangements.(^> 

There is bow*. . ‘ on< f’catnio in vdiich the College 
will as a laile differ essentially from tbe University. 
For reasons already explained, its operations will in 
some directions cover' u ^ roader area; for the means of 
cultiil^e which it will ofler to Artisans will extend be- 
yond tbe limits of d ^ technical necessities, and the 


;i) The example of the City of London College, well known for its judi- 
cioiif^ and liighly successful organization, proves that as many as 4 classes 
foii different hatches of Students maybe hold cousecutUi ly in the same 
room between 6 and 10. • * 

(2) .Whether or not Students of this description should pass anl^lxami- 
nation before adnyssioii to tho benefits of the College, and be then called 
Matriculated Students, may for the present remain an open question. 
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Pubjic at large will be admitted to its benefits (p. 96). 
In short, it will in most localities be the all in all ef 
Science and Art, Practical Knowledge, and elevating 
or invigorating Recreation. Even the Sninmer will to 
some extent, and especially on Saturday afternoons, be 
a season of progress in Laboratory Practice, Art, Music, ' 
Drill, Gymnastics, Swimming, &c. Of course the 
relative proportions of the technical and popular, didac- 
tic and recreative elements in a Technical College, will 
vary according to local circumstances, and there would 
be no harm if in certain instances other titles were pre- 
ferred, such as Athemeum, College of Arts, Philomat hie 
Institution, and the like. I attach little importance to 
uniformity of names, provided everywhere the saine 
aims be pursued by concerted and concordant means. 

In reference to the ‘Studies to be pursued at the 
Central Technical University, we may assume that the 
scholastic year, beginning at Michaelmas, will have 
three terms, ending respectively at Christmas, Ladyday, 
and Midsummer. As for the time recpiired by Candi- 
dates for completing their respective Studies, tliis will 
vary so much according to the nature of their Pursuits, 
and the amount of instiaiction previously obtained 
elsewhere, that the loose com{)utation in the following 
Schedule must only be considered as a starting point for 
discussion. Only Students belonging to Category R 
are referred to. Candidates for Minor Certificates^ who 
have to complete their studies at a Technical College, 
will probably give the preference to one attached to a 
University, if within their reach. 



N.]^. — T. I. stands for Industrial Institute ; T. C for Technical Collegr : and T. U. for any Technicaf 
Universitjj. C. T. U. marks cases in which the Central University sliunld be preferred^ 
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SECTION 2.-PROPOSED ORGANIZATION OF A 
CENTRAL TECHNICAL UNIVERSITY. 

It is well known tli.it for many years an eminent 
benefactor of the Industrial Population of the Eastern 
Districts of the Metropolis, Sir Antonio Brady, was 
engaged with indefatigable energy in preparing the 
formation of an East London Museum of Science and 
Art, designed to be at once attractive and instructive. 
Through the liberal assistance of his numerous friends, 
and the willing concurrence of Parhamenf, he was 
enabled to effect the jmrchase of an exceedingly eligible 
site in Bethnal Green, and its transfer to the hands of 
Government on conditions that seemed calculated to 
ensure the People’s benefit in a thoroughly educational 
sense. That such an institution thus situated within 
easy reach of nearly a Million of Workitig Men, might 
become the nucleus of a National University for diffusing 
Technical knowledge to every part of the Empire, was 
an idea so feasible, that it natinally occurred to me in 
writing ray Science for the People. It was,e(|ually 
natural that it should be adopted in 1871 by the Uom- 

(1) Knighted for long services rendered to the Conntrf in an important 
department of the Admiralty. 

( 2 ) Seepage 114, where a passage relating to this subject concludes as 
follows : — I ne§d not dwell on the instructive lessons of Manufacturing 
and Commer«fial Industry which that end of London would afford, or*' on 
the ch6ap resources which it would present to a concourSe of intelligent 
and thrifty Working-class Students, or on the satisfaction with ^ which 
their advent would be hailed.” 
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mittec gentlemen tlicn associated as already stated ' 
^ee IntrodTjetion) for promoting the establishment of a 
National d\‘'*hnicel University; the more so as there 
then wjfs goaa rea,son t(> b.^lieve that the Government 
would agre^^ to ihe scheme. 1 accordingly prepared a 
Draft of a con : titntimi for the ])roposed University, based 
on this siipp( .hltion, and though the East London Museum 
lias since been otherwise appropriated, I give it almost 
textually, as it may serve to ])oint out a kind of arrange- 
meih til at may be found to answer at some future 
time either in that or some other similar local ity.t^) 

Ii must lie understood that my suggestions suppose 
Government to* favour and possibly to subsidize the 
Scheme, but to refuse undertaking its responsible 
managemcait. Should Ihe latter point be conceded, 
Ihe whole aftair* would assuim; a different, and of course 
far more promising aspect. 


PROPOSED OUTLINES OF A CONSTITUTION 

i'Oiv A 

CENTRA h TECHNICAL UNIVERSITY. 

The Lands, Binldingh, &c., to be vested in the names 
of seven I'rustees, representing — one the Committee of 
Privy Council on EducaTmn,^^) one the Board of Trade, 
one^the Council of the Society of Arts, and four the 
Council ^f the ^ Technical University itself.^"'* 

• 

(1) A site near Battersea Park was at one time thought of, and that of 
llorsemonger Lane Gaol in the Borough Koad has also been suggested. 

(2) Or any oh er supreun Educational authority existing at the time. 
*(3) The Permanent Commission on State Scientific (Juestions proposed 
by Col. Strange, might also be entrusted with certain powers ol «?ippoint- 
menf, and it would be easy to enlist similarly by addition or substitution, 
the assistance of the Corporation of the City of London. 

2 F 
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* Such Trustees to be at tlie first appointed by the Dec^d of 
Incorporation, and afterwards at each successive demiscv 
by the parties respectively represented. 

The Permanent trust thus constituted, to be entitled 
the Central Technical University Trust, and to form 
a Body Politic and Corporate, with perpetual succession, 
a common seal, and the various powers, privileges, 
and immunities usually granted to such Bodies. 

The purposes of the said trust to be as follows : — 

To institute, develop, and maintain in constant 
activity and efficiency, a Central University for Tech- 
nical Training, which may be more briefly designated 
as the Central Technical University, and which shall 
be organized for advancing Technical and Commercial 
Industiy in all parts of the Empire, — 

By offering to properly (jualifie'd jiersons at a 
moderate cost, first-rate facilities for perfecting 
themselves in the scientific, artistic, and manual 
attainments proper to the various industrial, 
technical, and commercial pursuits, so as to 
afford practical examples of the most improved 
resources, methods, and management of Technical 
Instruction. 

By training Professors and Teachers for diffusing 
in all parts of the Empire, among the Working 
Classes themselves, or among those whose Imsi- 
ness it is to instruct or direct them^ the most 
appropriate and practical knowledge in the 
various grades and departments of Elementary 
and Applied Science and Art; thus raising 
everywhere the standard of industrial well-being 

* i 

(1) por the motives explained at p. OG, I liave altered to “ Contra^’ the 
title “ National ” whieh had been adopted in iny origirifil ‘draft. 
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:Cnil i‘i‘jticieifcy, without interfering in political or 
religlrms questions. • 

By tesliiig tl'iuugh the means of Kxnininatioiis, 
a, fid recogiesiiig fhiuugli the means of appro- 
* priaU^ Degrees, Certificates, Dijdomas, Prizes, 
and oM or Be wards, the attainments of persons 
eiihei ihemselves engaged in technical pursuits, 
or aspiring to be the instructors of others, in 
Prepare toiy or Technical Knowledge. 

Py-so* organizing, develojiing, and displaying the 
various collections of S]>ecimens, Models, Ap- 
jiaratus, Diagrams and oth('r Illustrations re- 
cpiired for purposes of study and useful in- 
tellectual culture, as to constitute a popular 
Museum of an attractive, instructive, and ele- 
vating character. ^ 

P)y ])romolihg actively throughout the United 
Kingdom and the Colonies, the organization 
and hcallh , development of Institutions of 
various grades for instruction in Science and 
Art applied to Industrial Purposes, 

By inducing as far as possible all Educational 
Institutions of an industrial, technical, or com- 
mercial chaiaeter, to place themselves in relations 
of voluntary afbli. (ion or association with the 
said University, for mutual interchange of in- 
Ibrmation, assistance and support, and especially 
for^enouring uniformity of Principle in In- 
dustrijil Instruciion, and uniformity of "Standard 
in Awards. 

By entering info and maintaining correspondence 
with Societies, Institutions, and Emftient Men in 
, this and other Countries, with a view to obtain- 
ing and supplying early and authentic iilfor- 

2f2 
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matioii on aW matters liaviug^ a bearing mi in- • 
dnistrial and educational progress. ’ » 

By conferring distinctions on persons emincTit for 
practical knowledge or for servicos rertxlercd to 
tlie Industrial Community. 

And generally by adopting and carrying out, or • 
aiding others to carry out, all judicious and 
practical measures for propagating among tbe 
Industrial Populations, knowledge calculated to 
enliance their technical elhiaency, or to ame- 
liorate^ their physical condition, through afibrding 
tliem useful guidance in the concerns of Daily 
Life. 

The Board of Trust to elect for life a Cliancelloi* or 
Honorary President of, the University, and not less 
than three, nor more than five Vice-Presidents. 

The general Administrative Authority to be exer- 
cised by a Council of twelve, who will lie at first 
appointed by tlie deed of Incorporation, and after- 
wards will be yearly elected or re-elected, six by the 
Board of Trust, and six by a Body of Superior Pro- 
fessors of which the constitution will be presently 
explained. 

The Council will have comprehensive powers for 
making Bye-laws and Ecgulations, for appointing the 
Administrative, Financial, and Professorial Staff, to- 
gether with any Boards or Committees required, and 
for defining the duties and advantages^ attached to 
such appointments ; ti) for fixing the nature and dura- 
tion of the studies, as well as the Categories of Students 
to* be admitfed, the terms of Admission, and the Bx- 

(1), Particular care and forethought will be required in conRtitutfhg the 
Board of Instruction/’ to which allusion has been repeJfetedly made. 
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amiliatioiis, Degrees, and Rewards: in short for carry- 
ifig on tlie wliole government of the University. 

It will also he ioeumhenl on the Council to see that 
provi^iioii is rhade W rend^'ring the University Museum 
or Museums o.'nvenieiitly acecssilde as well as attractive 
to tlie local T^ublic. :md tlrit through a correspondence 
‘lcti^'ely carried on with all parts of the United King- 
dom and of the CoIoioVk^, the important duties of a 
sci(mtifi(!, artistic, and industrial propaganda are con- 
s ci 0] I ti on sly disch arged . 

Tlie Professorshi])s will he (>f two kinds : — Superior 
and OjtDiNARY. The SupmuoR Professors will con- 
stitute a recognised Body with certain rights, including 
as stated ahovc, that of electing one-half of the members 
of the Council. 

The duties of .Members of*the Board of Trust and 
of the Council, will ht hmoranj^ and every ])0ssible 
measure will be a<lopl d for ensuring in every depart- 
ment a judicious union of efficiency and economy. 


SECTION : PROSPECTS. PROPOSALS. 

Many circumstances concur at the present juncture 
in favour of a national off'-ndto place Industrial Instruc- 
tion t)n a footing ecpial to that which it has obtained 
in other Countries. T' o most important is doubtless 
the earnest tnanner in which public attention is now 
directed towards the subject of Popular Education in 
general, wdl a genuine desire to recognize deficiencies, 
and as far ^s practicable to remedy them. Thus aciew 
ordet of things is rising into existence, already impressed 
with features of methodical improvement, yet still in that 
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triiiiKitional and plastic condition best suited for receiv- 
ing the germs of scientific knowledge wliicli we afe 
so anxious to introduce ; germs which properly deve- 
loped, will unquestionably be a manifold bl<^ssing 
to future generations. But it is equally evident that 
whilst we prepare the harvests of the future, we must 
not neglect the urgent demands of the })resent. Steps 
must be taken, and that without delay, for placing , 
Science and Art within reach of the Adult Working 
Classes throughout the Country, in an acceptable form 
carefully adiqited to their wants and to tlie present 
state of their comj)rehension. To create a Ceniral In- 
stitution worthy of being the lieadapiarters of this 
l)ropaganda, requires no ordinary amount of energy 
and resources; but hapjiily the })atriotic effervescence 
moves, in favour of Kdiicational l!ii])roYement, the 
wealth as well as the intelligence of the Cuuniry,— 
witness the munificence of a Josiah Mason, a Jose[)h 
Whitworth, and other noble-minded ])ioneersof Industrial 
Progress. At the same time, as before stated, a jirai.^e- 
worthy devotion to the weal of the Industrial Com- 
munity is being manifested by many of our ancient 
Guilds and Coi'porations, who mindful of the patriotic 
exertions of their forefathers, feel that the time is come 
for a general effort to give to the measures originated 
in various quarters, a substantial, well conneej^ed, and 
progressive form.tB Nor is the powerlul Society ^sjieci- 
ally constituted for the encouragement of Arts, Manu- 
factures, and Commerce, slumbering on its well-earned 
laurels. Not a year elapses without some new proof of 
its willingness to assist in rendering effective that 

i • • ^ 

( 1 ) Trtrtic.ularly niiggeslivc aw. tluj oltVrs uf Priztss by tlio PaiKirstainers’ 
and ‘^xoldKiiuths’ Coiiii)ame.s recently adverted to jh tlie Journal of the 
Society of Artn. 
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pifClic demand for Industrial Instruction which it has 
Sone so miali to originate. 

Pcrliaps if ‘ promising sign of the times is the 
frankness with which onr Working Men themselves 
acknowledgi^ the deficiencies of their education, and the 
necessity for beini provided with scientific and artistic 
advantages similar to those enjoyed by their foreign 
competitors ; advantage^ without which i^ would be im- 
prssilde f^o maintain the advanced position they have 
aclneved in the industrial race. This clear-sighted 
o])pveciatioii of the real state of things may be said to 
have first dawned on their minds, when Delegates selected 
fiom their own* ranks visited the Universal Exhibition 
at Paris in 1807, under the auspices of the Society of 
ilrts, and of the Club and Institute Union, and reported 
so intelligently on the educatfonal progress of their con- 
•tinental Drethrcn. k has since been manifested by 
many tokens of legiMmate ambition, but by none per- 
il nps more strikingly than by the formation of a special 
Guild of Learning” directed by representative Men 
alike ready to accept wiih genuine thankfulness the 
co-operation of disinterested friends, and determined to 
put effectively ih :r owa shoulder to the wheel.(^) 

Now tliere are two ways in which a Scheme of 
National Technical draining like the one described in 
the ]>^eccdliig Chaph^r ’ may be carried out. The one 
is t8 establish first of all the Central Institution, which 

like the 'heart in human frame, is to transmit a 

• 

(1) See tliG account of tho Meeting of the "Guild” held at the rooms 
of the Club aiifl Institnh' TInion, 150 Strand, and of the proposals lilxjrally 
made by the Syndicate of the Cambridge University.— i maf mention that 
at a late conference of Miners assembled at Manx^hester, a resolution was 
passed declaring " that tho time had arrived for providing tecliifical edu- 
cation for the imning portion of the population, and requesting the Execu- 
tive Committee to draw up a plan for carrying nut this purpo«e.'’ 
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vivif}!6ing influeiicc to all parts of the system. The 
other is to create by degrees the reseau of siibordinatd' 
Institutions, and so to induce the establishment of the 
Central one, by making it felt to be indispensable. 

If the advice offered some years since by the Society 
of Arts, and borne out by the opinion of many of our 
best educationalists, had been adopled, and a rcsponsi})le 
Ministry of Public Instruction now existed in this, as 
in most otlier Countries, strengthened by the respect 
and confidence of the Nation, and well supported by 
departmental Secretaries each eminent in his specialty, 
we might hope soon to see a Central Technical Univer- 
sity occupying the eligible space by the East London 
Museum which would become its Department of Visual 
Instruction.(^) Springing at once like Minerva into the 
fulness of an adult organisation, this Central Guardian 
of Instruction, endowed with the "commanding power of 
National resources, would soon provide the Staff, 
Literature, and Matniel of Technical Tuition, and in 
concert with the many valuable existing Institutions, it 
would ra])idly cover the Country with ramified Conduc- 
tors of Knowledge. — Next best to tliis wt)uld be a Cen- 
tral Technical University instituted with the concur- 
rence of Government, by a combination of municipal, 
corporate, and individual resources like that contem- 
plated in 1871 by the Committee referred to jn the 
Introduction. Unfortunately the opportunity which 
then seenied so promising, failed through'' extrinsic 
causes. The creation of a Central focus how ap})ears 
more likely to be the 7'esult than the orh/hi of a number 
of minor creations. I will accordingly proceed tn 
sketcfg a fe%v of these, and as they must necessarily be 
ill ascending order, I find myself compelled to begin 
(1) See Chapter II, Section 8. 
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with my own hiimblc efforts. I sincerely hop§ that 

%hey may ehcourai^e others favoured with befter health 
and opportunities, to attempt wliat is beyond my 
reacji. 

For the reasons explained at length in Chapter III., 
think myself justified in assuming that the select iludi- 
ments of Useful Knowledge embodied in my Popular 
Course of 9 Lectures represent somewhat approxi- 
mately the Grrade 1 of the Elementary Division of a 
Croncral Scientific Foundation, such as is required by 
Ihe generality of Working Men, and as considerable 
importance attaches lo imbuing them with a notion of 
the Domestic Las well as the Technical advantages 
which such a Foundation is calculated to afford, I intend, 
as soon as r’eleased from my ])resent work, to proceed 
with preparing. that Course tbr the press. Everything 
• will be done to secure* extensive circulation, profit being 
left out of the que.stimi, and the various devices will be 
carefully cari’ied out which have been described as 
likely to enhance the educational value of those future 
official Text Books of which my (Jomso can only aspire 
to be the humble forerunner. A bold type and abund- 
aiit woodcuts \vi!^ favor r home study, whilst special 
facilitie.s will be contriv<'d for its delivery on the Bina^’y 
System, either by proiessional or amateur Readers and 
Demonstrators ; arrange unents being contemplated for 
enabling so' !v3 London Firm or Society to produce 
coflimercfiall}' the rcv^.ered Series of Illustrations on an 
('.xtensive, •and consequently cheap scale. Should this 
step succeed, something will already have been done to 
gnake Local Institutes alive to the progress they can 
effect thi^ugh their own resources, with some slight assist- 
aifce from an educational centre. — If my health .should 
allow, the Second or Applied Division of this Grade 
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Ooursp could bo rapidly prepared from the materials 
in band, and I would take care so to organize' tlie pro^ 
duction of its serial Illustrations of Hygiene, Domestic 
Economy, and Teclmology, as to facilitate 'the intrQduc- 
tion of these subjects in Primary Scliools, whilst Indus- 
trial Institutes would be supplied with Materials equally 
available for Lecture purposes, and for initiating small 
Economic Museums. Everything would be done to 
induce Working Class Students to prepaid as far as 
possible among themselves in their leisure hours, the 
Illustrations oh their Studies, and to open the way for 
the improvements anticipated from the development of 
the new system. Adding to tin’s the Course of Industrial 
Chemistry mentioned in a previous Chapter (p. L)8) as 
intended to represent the level of Grade 2 Studies, and 
taking further into account the open-handed Examina- 
tions” described in Chapter HI. Section 5, and (diapter • 
IV, Section 7, we have partly in action, and partly 
susceptible of being put in action within a reasonable 
time, a set of actual examples, which without aspiring 
to be adopted in the machinery of the future Educa- 
tional System, may certainly give some notion of the 
way in which the definitive wdieels nniy be expected to 
work. Such notions are not without their value; for 
whilst on the one hand it would be imprudent to adopt 
on a large scale any untried contrivance, it has on the 
other hand become only too evident that several bold 
innovaiions are indispensable in order to make scien- 
tific instruction permeate steadily and syi*teniatically 
through the low^er industrial levels. To be convinced 
of this, one ne^ed only sift and carefully scrutinize thq 
complaints constantly echoed through our educational 
ajmospliere — of Science Classes that, thanks to^' a 
speech from the Organizing Agent from South Ken- 
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siiigtoii liave been initiated with the most pixpnising 

im])etus’ of vitality, but which have died *away into 
apathy and ncyleet in a few weeks time, — of small 
satisfaction’ gi\ eii by Class Teachers who from the fact 
of their having been certificated in Science, have been 
supposed to be necessarily acfpiain ted with the artofim- 
])arting it, — of sublime confusion which has pervaded 
thci minds of Working Men listening to the high-flown 
Science^ of first-rate P]*ofcssors , — and a score of other 
lor ms of dissatisfaction uttered not by the detractors, 
l)ut by the best advocates (>f the diftusion of Science 
among the Pe()[)le. — Now most of the innovations ex- 
plained in defail in the preceding Chapters, are specially 
calcnlated to strike at the root of complaints of this 
di^cri[)tIon, and I therefore earnestly ho{)e that they 
may be not onjy received with favour, but taken up and 
j»ushed forward by |>ersons better qualified for the task 
than myself. In this hope I am further encouraged by 
noticing that a similar good fortune has already been 
vouchsafed to several measures which at various times 
1 have suggested. This may in soiue instances have 
been duo to my iiaving published my ideas, but I attri- 
bute it mainly n- the faci that conclusions suggested to 
(>ne thinlcer by j)revaib*ng circumstances, are likely t» 
ai'ise in the same way hi the minds of others. 1 may 
meidion by way of CAamplc two principles for which I 
tiled in vain Uiany years ago to gain recognition in the 
Spciety’of Arts Cyst.^m of Examinations : — Firstly, that 
Industriat Candidates should be induced to take up in 
preference, subjects specially beaiing on their pursuits ; 
^ secondly, that not any one Science distinet and pure, 
but sp(ji}ial combinations of scientific Knowledge care- 
Ihlly devised and brought home to their practic^il appli- 
cations, are what our Artisans severally want, I am 
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happy to say tlmt tliese principles are now becoming 
recognized in various directions, and liave been adopted*^ 
by Major Donnelly in his Technical Examinations, 
which only want a few further innovation's^ to become 
as popular as they are in many respects judiciously 
organized. 

Another example of an analogous kind is alforded 
by the pains which are at last beginning to be taken to 
adapt Scientific Examinations, and es])eei;illy the means 
of preparation lor them, to the convenience of Candi- 
dates.(^) It is true there is still at Soutli Kensington a 
certain disinclination to undertake the responsibility of 
publishing, for the use of Scientific Candidates, official 
Text Books imparting the ])recise kiiowledge they ai’e 
desired to acquire. Nor does any detailed Sjdlabus 
of Reference of the kind described at p. 204 jioijit 
out for each subject, the particular Books or parts 
thereof to be selected from among the many indicated 
in the Science Directory as more or less available. 
On the other hand however, I gladly acknowledge 
that the Examination Syllabusc's have now, thanks 
to the pains bestowed on them by Ri*olessors of first- 
rate eminence, become something infinitely superior 
in quantity and quality to the vague and scanty ones 
of former times. With such guidance, a judicious 
friend may point out to the Student, in the official 
lists, the names of j)ublications far more to the pur- 
pose, as well as far more compact and cheaper, than 
those he would have had to purchase some years ago.’' 
This class of Literature has indeed of late made rapid 

(1) I bftve.mucn pleasure m again arawing aiicnuon lo tne ^)rogrcssive 
spirit manifested by the Indian Civil Engineering College at Cooper’s EMI, 
whose Programmes of Studies are remarkable for method „and clearness, 
and form of themselves excellent Examination Syllabuses. 
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owing: Ho tlie laudable emulation wliich has* 
^ prevailed ' among tlie educational publishers! f could 
name several cheap, compact, methodical, and yet 
agreejAdy written Compendiums, which give intelligent 
and industrious Candidates a very fair chance ot 
r)btaining the coveted South Kensington Certificates. 
\'ery different was the case of the Student who some 
yeai s since, taking up elsewhere for the first time even 
the vast subject of Chemistry, had a ponderous work 
thrown open before him, with nothing but a Syllabus 
of two paragraphs to tell him what he .should select, so 
that in fact he had to trust to chance for making his 
studies coincide with the views of those who instituted 
the Examination. 

So altf^.red is the j^iolicy observed towards Candidates, 
that the only one of my suggestions in their favour now 
. lial)lo to be considered as startling, is that which I have 
described as the ‘‘ open-handed system of Examinations,” 
and even as regards this I am happy to find in a book 
like Page's ‘‘ Geological Examinator,” so evident an 
approximation to my QbKSi ionary, that I indulge in a 
hope of seeing my plan tried ere long by those whose 
approbation, fiu T''Ore thr.n the practical success already 
achieved, would stamp it as a feasible and natural way 
of proceeding.(^) 


^he ]ireliminaries of a scheme which embraces the 
mtellectual organization of the whole Industrial com- 

(1) Amonjp^st the little hooka prepared purposely for C;indidates for the 
South Kensington Examinations, some have under the name of ‘^Home 
•Exercises,” sets of Questions for each division of the tforl^ and this ‘device 
when careftilly carried out, is perhaps more conducive to conscientious ^ 
study than the one adopted in some instances, of appending to tlje several * 
subjects, Questions that have been asked concerning them at various 
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munity, can only be satisfactorily dealt with by u7iion 
of Principk in division of Labour, Whilst ! reckon on c 
some of my Educational Friends for assistance in pur- 
suing the tentative development of the a.l>cve Various 
means for regularizing the diffusion of knowledge, and 
for testing the results obtained, I trust that others wdtl 
take up the comjdex subject of A])prcnticcship, as one 
on the satisfactory solution of which will mucli de])cnd 
the future ability of young Artisans to avail them- 
selves of the proposed means of Instruction. It is not 
necessary that should go again over the whole of 
the ground surveyed in the third Section of Chapter I., 
nor will I on the other hand launch into a review of 
the various forms of organization by which in other 
countries the legitimate interests of tlie Apprentice 
are placed under the care of a competent and authori- 
tative Guardianship. The devising of such a Guardian- 
ship may perhaps be most usefully considered in connec- 
tion witli that important desideratum, the creation of a 
regular system of impartial and conciliatory Arbitration 
between Emjdoyers and Employed. I may however 
mention a few points to which the present friends and 
future guardians of our young Artisans may at all times 
usefully devote their attention, and which in case the 
“ Guild of Learning” or any analogous association should 
become sufficiently powerful to have affiliations in all 
parts of the. country, might afford appropriate scc^pe 
for the exertions of each Local Branch : — 

— To note without favour or prejudice, the Masters 

Official Examinations. But the more one looks into tlicso devices, the 
more one feels tkaf •something is still wanting to establish a straight-* 
forward and mutually satisfactory connection between the liiind of the 
Examiner and the mind of the Exam incc. The object of my ])lani^to 
supply that missing link. 
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wl^iS'liTive the ]>f)silioii and qualifications required for 
^ilvin^ Apprentices. 

— To afford, \vlien soiiglit, advice to tlie lads and 
tlieir pjwentei.- 

— To facilitate arrangements for payment of pre- 
miums by instalments (sec note to p. 1(1). 

— To see tliat all agreements entered into are equi- 
table on botli sides, and are equitably carried out. 

— To see tliat proper facilities are afforded tbe Ap- 
prent, lees Tor attending approjiriate evening classes. 

— In localities wlicre tbe Apprenticesliip system 
proves unsatisfactoiT or insufliinnt, to promote tbe 
iiisTituting of ‘‘.Tccbnical Sebools,” or sucli otlier esta- 
blislunents as may siq)])ly tlie best complement or 
substitute. 

— To favour by all available means tbe intellectual 
and tecbnical culture of AVorkmen of all degrees, espe- 
cially by tbe establisbing and maintaining of Industrial 
Institutes and tli(‘ like, on tbe best principles of 
efficiency. 


In endeavouring to turn to account existing Institutes 
of various calibres for tbe purposes of tbe proposed 
movement, it will be advisable to loot well into tbeir 
cbaracler and resources in some of them social diffi- 
culties would stand in tln^ way, in others the mixture 
of recreation with study, however desirable in theory, 
has flirougb vanous causes led to tbe ascendency of the 

ft) *Some light was thrown on the present condition of this question at a 
Meeting of the Endowed School Commissioners on Feh. 20th, 1874. After 
a few words on the part ef the Itov. H. Solly as to the inadequacy of the 
present System ot Apprenticeship, and the adyantages derivable from a 
suAtal)lc appropriation of Apprenticeship Endowments? I^rd Lyttleton 
acknowledged^that this came within the Educational scope of tJie Com- 
missiih, and stated that Technical Schools had been thus provided at 
Wakefield, Ilalifalt, Ac. 
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Uglifer, anti the sinking of the weightier element;.-, /)r 
on the contrary, didactic prejudices prevail that woultj, 
prevent Science from assuming that practical and 
utilitarian character which connects in the mind of 
the Student the principle with its application. 

It would be of infinite value in order to fix the ideas 
of the public and to keep our own from swerving from 
the prescribed path, to establish with the least jiossible 
delay in some convenient part of the Metropolis, a 
Technical College with an Industrial Institute attached, 
respectively designed to serve as standaixl models of 
their kind. In this part of our operations I trust we * 
may look for support to the City Cor])orations, Trades 
Companies, and other enlightened City Friends, with 
a confident hope that their zeal for the furtherance of 
Industrial Improvement .will induce them to use the 
* splendid facilities they possess, in a manner worthy of 
London’s industrial and commercial fame. 

It may be well also to wake up the spirit of associa- 
tion which, in various parts of the metropolis, has at 
times been seen on the eve of producing great results 
in the way of Educational Museums and the like, but 
which, has mostly spent its energy in the discussion of 
divergent interests and opinions, A movement of this 
kind, guided by disinterested and conciliatory principles 
towards the attainment of a well-defined purpose of 
unquestionable benefit to the whole Industrial^, and 
Commercial Community, will present the rallying 
ground that was so mueh wanted, and show the ' my 
to make local aspirations thrive in the general tide of 
intellectual progress.(^) 

(1) 1“ can lend for pernsal to persons interested, a Manuscript Pro- 
gramme of a People’s Museum and Institute on educational priit^iples, 
designed for a part of London yet unprovided. 
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.JTIjifiiig found* or osia,])lislie(l an liistitniion capable of 

rfc;crving -tlie ])iirpo8e of a mode] Teclniica^ (Joi*'^ge, 
experiments miglii, at onc(' be made wiib a few Minor 
and evbn Mflj o}’ 7'ecbnical examinations *, bnt we must 
be cautions in judg'ing by tliese feeble attein])ts^ of tbe 
ri'sidts obtainable by a Central University favoured with 
tbe services of men of emincnice, acting in concert with 
tbe most important Tc^chnlcaJ fnstitiitions (d’tlie Country, 
and wliose (Nn'lificatcs of (^unpetency would at once 
eoiiima'iul universal confidence. This is one of tliose 
instances in wbicb social, lik ■ meclianitjal masses, are 
not to be iiioved by any amount of small liainuiering, 
but J'e(|uire tl);?t tluni* iiandia, be overcome by applying 
a jKuiderous and dignified momentum. For giving our 
Nali(>nal Industries a rate of jmpgnission equal to that 
of the age, no less motive ])ower Avill suffice than that of 
. an 1 iistiliiliou on a motional scale, effectively supported, 
1^1111 bette]', actually constitutial by the Government, 
which as Ui'o lessor AVilliainson lias rightly remarked 
is tbe “ eniliodiment of the national will.”^^^) 


(1) In Ins laic Inaugural Address at. tlio opening of the Session of the 
Uj-irish Association at ]>i*adf'--'‘d, ih’ofossor Williamson expressed himself 
to ihe folhnvjng (iffect: — “Scicicv; Nrill never take its proper place among 
thc'cliii^f clcmcngi of nan*-!>‘d .Teatiiess and advancement, until it is 
acknowledged as ,'uch by that embodiment of the national will which 
wo call lh(' Ooviiiimeiii.” — Among the carbest a])i)calff in favour of n 
Mnnstry ol^Uublic Instruct is constituting the best means for securing 
ijrl(?gitimatc exorcise of (lovcrument influeiico on the iutcliectunl develop- 
ment of tlie People, may bo mentioned that of Tohn Scott Bussell in the 
coil elusion of bis work on Systematic Tcclimeal Education. Among the 
latc.st may be iL.iioiied that of the National llnionof Elemeidary Teachers, 
A^x})rcssed at their meeting of April ISTE Among most influential I 
am iiapi>y If) note the persistent exertions of the Socieiy*of Arts, •and the 
Ee^tumciidatioiis of H. M. Commissioners for the Advancement of * 
Science. • 
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SECTION 4.-CONCLUSION. 

I trust it lias been apparent from the \i^hole tenor of 
this Volume, that the system it advocates is intended to 
assist and complete, not to supersede, or prejudicially to 
interfere with, our present educational Institutions. It 
will benefit the Schools of the People by making Instruc- 
tion in the Rudiments of natural Science, easy to the 
Masters, and attractive to the Children. Apprentice- 
ship will be reasoned from an ignominious collapse, and 
restored to more than its former usefulness. Working 
Men’s Clubs and similar meeting places* of various de- 
scri])tions, will as Industrial Institutes, have Iresli re- 
sources, and a definite purpose to work for, and the 
same applies to Institutions capable of undertaking the 
duties of Technical Colleges. Establishments oi’ganized 
for the advancement of any special branch of Technical 
Knowledge, will receive the most Irieiidly support, and 
Training Colleges in particular will be the object of 
devoted attention. The Government System of Art 
Instruction will receive active and disinterested further- 
ance, and the arrangements also centred at South 
Kensiiigton for the advancement and recompense of 
Scientific Studies, (perhaps the only im})ortant educa- 
tional machinery with which the proposed system 
might at fiivst sight seem likely to clash) will be loffnd 
on closer consideration to gain by the proposed, innova- 
tions.— It is one of the essential features of tile propoself 
System, that it is to give Working Men the benefit of 
a sound practical accpiaintance with just as much Science, 
as they require," without any avoidable technicalities,, or 
any time unnecessarily bestowed on those ever-changhig 
theories and forms of nomenclature which confuse thq 
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n[>6st practised lAemories. J>iit as exjilaiiicd in (diapter 

^V., Section 2, cverytliing will be done at tlie Same Hme 
to prepare tli( Si ialent for enconnterini^ tliose <!ilKcidtics. 
For instance' tlie Grade 2 of ClieiaiKstry will conclade 
with infonnation and advice offering biin every induce- 
ment to undertake more advanced studies witli Text 
Books like those indicated for elementary instruction 
in the South Keiisine^ton Directory. Knowledge of tlie 
right sort gives an aptitude and a thirst for more, and 
there can be no doubt that tliousands of Artisans 
initiated in the enjoyment of practical aUainments, who 
hj,ve passed thi'ough- the oj'deal of an Examination, and 
arp probably dated with success, will leave no oppor- 
tunity uninpnoved for trying their strength at com- 
jietitions of a higher standard. Moreover generally 
speaking the Technical University will only invite to 
its Examinations, Sbul cuts whose purpose is best served 
l>y an aggregali^ «n- CoinplcsH) of Knowledge formed of 
selections from different departments, and cajefully 
arranged +o constitute a connected whole. The South 
Kensington Examinations on the contrary, may be 
said to deal wiih distinct branches of Knowledge 
irrespectively of nie pur[)Osc to which they arc to be 
a])plied. Whilst then the mission of the one Institution 
will be necessarily and avowedly utilitarian, let the 
otTiei^ unfold the S'tajiuard of ‘‘Science per se” and 
inv^ite to its advanced Instruction all who seek the 
pli^asurable exercise vn (heir intellectual faculties, or the 
honourable privilege of extending the domain of Icnow- 
ledge. It is in this latter sense that I hope to see South 

o • ^ ^ 

(1) Evcii|in the case of “ Detached Subjects,” so called from ^ot being 
taken as parts of a connected scries, no Candidate will be examined who • 
docs not possess at least a Grade 1 of General Scientific Foundati»ii. (Sec 
tJhaptor V., Section 1.) 
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Kensington acquire an importance wortiiy of tlie master 
mind tliat^saw in its future development the dawn of a* 
new era for England’s Scientific renown. Whilst 
instruction in the Fine Ai'ts will be dispensed, from the 
first rudiments to the highest finish, and Studios pro- 
vided on tlie most attractive terms for the use of Artists 
of acknowledged eminence, wIjosc influence thus con- 
centrated will tell with vastly increased power on the 
artistic world, let the several Sciences in the pride of 
“their distinct autonomies, attain to the highest degree 
of refinement, jn appropriate laboratories riviilling iJie 
most perfect foreign types in the good taste of their 
construction, and the completeness of their ai)])aratus. 
Here we may imagine Men of first-rate eniinenc(‘, 
conducting in a luxury of convenience worthy of tlieir 
fame, the most advanced and delicate investigations ; or 
wo may fancy them concocting now theories and nomen- 
clatures, or settling old controversies and starting hew 
ones, in reading and discussion rooms fitted up with 
every rational comfort, and replete with every intellec- 
tual resource. In adjoining Lecture Halls, Scii'iitia 
eaicelsior sublimely theoretical and aspiring, will be 
dealt forth from Aeadcmie chairs to disci[)l(\s duly 
prepared by high mental culruie, aiid will Inspire 
them with tlu^ glorious ambition of spending their 
lives in original research, enriching th(‘ roalips of 
Knowledge dhrough .tlK3; concpicst and annexation® of 
the unknown. 

All these thingsi will come, naturally Within the' 
province ot South Kenhington, and will thrive there 
all the better for being freed as much as possil>le from# 
sublunary considerations, and relieved of thef burden- 
some responsibility of conducting, from the lot\^est 
Grades upwaids, the utilitarian culture of the greai. 
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mftsses of tlie Iifdii8ti‘ial Comraiinity. In takini^'cliargo 
^)f this ‘responsibility as its legitiinat(3 sliaVe in the 
EnUCATTOKAI. SvSTKM OP TllK FUTURE, the Central 
Tejlniical UhivcTsity will deserve the gool wishes ot 
eveiy pioneer of Industrial Progress. Above all, it 
will by its disinterested and pains-taking energy, de- 
serve ihe devoted co-operation of all cognate and afli- 
liafed Institutions ; for it will seek no influence over 
tla'in which may not be tlie means of propagating 
useful knowledge, and securing general prosperity, iior* 
will it claim any power or imj)ortance wiiicli cannot ho 
n^ade to shed a new lustre on England’s industrial 
lu^iours. It fs thus that an appeal can confidently be 
made to Government, for a patronage whicli every 
])ati‘iot will applaud, to the Society of Arts, for its 
support in tlu^^t career of progress for wliicli its inde- 
fatigable exertions huive so adrairal)ly o]iened tlie way, 
and*to Tiidustria! Institutions througliout tlie Empire, 
for assistance in sowing broadcast the good seed of 
which ^ they will abundantly share the produce at 
liaiA’est time. 
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APPENDIX. 

(^(JNSISTINH OF 

ADDENDA YOU TD E 1.1 STS (IT YEN IN . 
Dll APT Eli IY.(D 


For Lists 3^4, and 5 {/)/). 205, 210 ami 215)j^> 

Lntroductioii to Natural Pliilosopliy, hy (^TniTcs Toinlinsc'u. 

1 /G (Lockwood.) 

Courso of Natur.'d Pliilosopliy, by P. AVoniK'li. 12]ii(). 4/- 
(droombridge.) 

Physics, by A. Clairot. 7/G (Loiigmnus.) 

An Introduction to Ex]>criineutu] Physics, ' Tli(‘orctical and 
IVactical, by Adolf AYeinhold, ‘ translab'd, etc., by P>. 
Loewy. (Longmans.) 

Notes on Natural Pliilosophv, by d. F. liodwoll. Fenp. cSvo* 
5/- (Churcliills.) 

Uiidinientary iUeclianics, by C. Tomliiisoii. 1/G (Lockwood). 
First Lessons in Theoretical ]\r(‘{dianica, by J. F. Twisden. 
(Jjongnians.) 

l^rinciples of Mcclianics, by T. M. (loodevo. T(‘xt Poolv ol* 
Science. 3/G (Longmans.) 

Elementary Statics, by C. J. Ellicott. Svo. 4/6 (Deigbton.) 
Elementary Hydrostatics, by J. ThuiTow. O. Svo. 2/G (Whit- 
talver.) * • 

Elementary Course of Hydrosbitics and Sound, by li^ Wormell. 

3/- ((Iroombridge.) f,^ 

Electricity, by Sir W. S. Harris. Weale’s Series, * 12mo. 1/G 
- (Lockwood.) 

( 1 ) As explained p. 205, this Appendix is intended to comprise worTdS 
of insuf^ciently* determined level, or of wliieli mformatio* has been 

^ obtained too late for insertion in the main lists. •* 

(2) Sevei’jil of the works hero given come more or loss within the scope 
of List 2 (see p. 201), 
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ISl 4 *don't’s dV'xt ))it)k of Eloctricity, by 11. M. Noad. Post 
^ 8vd. . 12/0 (Lockwood.) • 

Elcmentar}^ Trcafi^’c on Maf^netism and Electricity, by E. 

WiiJLer. 8v('. (neigliton.) 

Fri(itional Elocdricity, by Sir W. S. Harris, edited by Tomlinson. 
<Svo. 14/- (Straban.) 

(lalvanism, Animal and Voltaic Electricity, by Sir W. S. Harris. 
(Weale’s Series.) 12mo. l/d (Lockwood.) 


Familiar Lectures on Chemistry, by Liebig. Small 8vo. 7/6 
(Walton.) 

An Easy Introduction to Inorganic Chemistry, by Hev. A. Higg. 
Cr. 8vo. 3/6 (JUviiigton.) 

Introduction to Organic Cliemistry, by W. G. Valentin. 8vo- 
• 6/6 (Chuivliills.) 

The Owens College Junior Course of Practical Chemistry, by 
Fiaiicis Joints, supervised by H. E. lioscoc. (Haemillaii.) 
Handbook of Chemical Analysit^ by J. W. Slater. Post 8vo. 
6/- (Mackenzi(‘.) 

(Qualitative ClKunical Analysis, by Thorpe and Miiir. 3/6 
Text .Look of Sl iOJiee. (Longmans.) 

(Quantitati\ e Chemical A nalysis, by T. E. Thorpe, dbxt Hook 
of Science. 4/6 (Longmans.) 

Systomali(! (Jourse of (Qualitative Analysis, b^ George Jarmain. 
8vo. 1/6 (Loii^^maus.) 

Analytical Tables iv ' Stiule..t ’ of I'ractical Chemistry, by J. 
Hrowii. 8vo. 2/() (Churchill.) 


Glossary of Hiieralogy^ by “'Iristow. Cr. 8vo. 8/- (Ward 
^A»Loch.) 

Treatise on Crystallography, by W. il. ]\Lille!-. Svo. 7/6 
I (DeigR ton.) 

Cf?iicral Hiol€)gy, by T. C. Macginley. 1/6 (Collins’ Elemen- 
tary Science Series.) 

Botany for Chios Teaching, by F. E. Kitchener, ^(iiivington.) 
Outlines of Botany, by i)r. Silver. 5/6 (Reiifhaw.) 

Earth, PliSits, ajid Man, by Schow, edited by Prof. Hbiifrey. 

*''l2mo. (Bohn.) (Bell & Haldy.) 

lystory of the Vegetable Kingdom and its Appliances to dho 
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use of Man and Animals, by Kliind. <Eoya] 8vo. 31/C) 
(Bfackje.) • . “ ■ ^ 

Elements of Zoology, by M. Harrison. }j~ (Hlaekie.) 

First Steps in Zi)ol()ij^ 5 %.by 11. l^itterson. 2/() (Sinipkjn.) 
llie Student’s (liiide to ZooWy, by A. Wilsfui. G/6 
(ClmrcLills.) 

A ]\rannal of tlie Anatomy of tli(‘ Vertebratod Animals, by 
T. 11. Hiixl(‘y. Feap. 8vo. 12/ - ((yimreliills.) 

Manual of Animal Piiysiology, by J. Shea. 12mo. 5/G 

(Cliurcliill.) 

Animal riiysiology, by Jno. Cleland. 2/(1 (Collins’ \dvanced 
Seieiiec) Series.) 

Handy Book of , Anatomical Plates, by E. Bellamy, 12mo. 
21/- (Triibiier.) 

A Manual of Olieniical Pliysiology, by J. L. W. Tliudicliuiii. 
8 VO. 7/(1 (Longmans) 

Elements of Health, by J. Tburnam. Post 8vo. (1/- (IMin.) 
Sanitary Arrangements for Dwellings, Ac., by Win. Ea‘isi(‘. 

Post 8vo. 5/(1 (Smith A Ehhu*.) 

The House Owner’s Estimator, by J. 1). Simon. Post 8vo. 
8/G (Lockwood.) 

Pood and Dietetics, by F. W. Pa vy. Svo. IG/- (ChnndnIIs.) 
Milk Analysis, by J, A. Wanklyii. Crown 8vo, 5/- (Triibm*!*.) 
Tea, Cotfec', and Cocoa Analysis, by J. A. Wanklyn. Crpwn 8vo. 
(Tiuimer.) 


Fo?^ List () (j). 224). 

Elementary Course of Theoretical and Applied Mechanics, by 
Iv. Wonnell. ]2mo. 4/- (Croom bridge.) ; 

Practical Hydraulics, by Thos. Box. ]V)st 8vo. 5/~ (Spfm.) 
A Manual of Metallurgy, by W. 11. Creenwood. Vpl. 1. 2/G 
(Collins’ Advanced Science Series.) 


For IJst 9 (p. 245). 

The IVkiseuin of Science and Art, ('ditod by Di;. IrirdncL G 
double vol s. 21/- ( Lockwood. ) 
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by P. L. Simmonds. 8vo. (y- "(iLird- 

wieke.) 

. A Manual of^IiKlustrial Oliemistry, (edited by J. Jj. Barry, 
HLoDi>iuaus.) 

\ Handboolv of Olicmi^ ,d 1'e(*]inology, by Kiidolf Wagner, trans- 
lated, ei<\, by W. Ci-ookes. 8v<>. 25/- (rjongmans.) 
\Yorkshop Appliances, by P.* B. Shelley. I^xt Book of Science. 
, '8/G (Longmans.) 

Practical Cotton Si)iiincr and Manufacturer, by B. S^5ott. 12/- 
(Sinipkin.) 

On Cutting (Tcntlemen’s Dress, by F. Pickles. 4to. 5/- 
(Simpkin.) ^ 

First Lessons in the Principle's of Cooking, by Lady Barker. 
1/- (Macnillan.j 

Particulai’s of the following sources of information in Applied 
Science and Technology, have been supplied by Messrs. 
ITachette A (^u., Frencdi Publishers and Booksellers, 18" 
King William Street, Strand, W.C. 

• Bulletin du^ Musee do rjndustrie de Belgique', edited by the 
Director Eiigen ' Oauthy. IG francs yearly. 

Dictionnaire dt's Arts et Manufactures ct de I’Agriculture, par 
Ch. Labqu^yp. In 44 parts, 2 francs each. 

Fontaim*, '. Description dos macldnesiles pbjs remarquables et 
® Ics plus nouvelles de I’Exposition de Vienne en 1878. 
Enriched with GO folio plates. 85 francs. 

Lcs Applications (!. ia Physique aux Sciences, a ITiidustrie et 


aux Arts, j)ar Ainodce t^uillemin. Illustrated with plates 
and maps. 20 francs. 

Jlc^emart’s Blustrated T* ‘story of the Ceramic Art. 25 
I * fumes. 

tlacquomart/s \Vonders of the Ceramic Art, 'illustrated in d 


^ parts.* ^ 

*Pttn;iculaidyideserving of attention is the classified and descri}}- 
* tive Catalogue of tin' “Bibliothequc Lacroix.” oomprising 


i comjri ojjensive series of French works, nubJished or in 
^reparation, on the various ludustrial^gim iVgricukural 
Declination B. — May bo also had of the above J^km the 


fliapillj” Catgloguo of Works on Pure and ‘Applied Art. 
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